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INTRODUCTION 


HIS    IMPERIAL   HIGHNESS    THE    GRAND    DUKE 


MICHAEL  ALEXANDROVITCH 


FIRST     HONORARY     PRESIDENT 


The  Xlth.  International  Navigation  Congress  was  held  at 
St.  Petersburg-  from  31st.  May  to  7th.  June  1908  under  the  high 
patronag-e  of  H.  M.  the  Emperor  of  Russia. 

It  was  organised,  thanks  to  the  initiative  and  co-operation  of 
the  Imperial  Government,  by  the  Permanent  International 
Association  of  Navigation  Congresses  whose  headquarters  are  at 
Brussels,  in  accordance  with  Art.  4.  of  the  Statutes. 

The  International  Commission,  composed  of  members  of  the 
various  nationalities  which  are  represented  in  the  body  of  the 
Association,  together  with  a  local  organising  Commission,  ap- 
pointed specially  for  the  duration  of  the  Congress,  were  jointly 
responsible  for  dfafting  and  supervising  the  programme  of 
work  which  was  carried  out  in  a  most  satisfactory  manner. 

The  St.  Petersburg  Congress  is  therefore  the  second  example 
of  a  perfectly  successful,  energetic  and  unbroken  co-operation 
of  two  distinct  organisations,  namely,  of  a  central  Commission 
and  a  local  Commission.  The  former  directs  the  work  of  the 
Association  as  a  whole,  frames  its  regulations  and  accepts  res- 
ponsibility for  these,  has  the  controlling  voice  in  all  matters 
and  the  mission  of  increasing  the  financial  position  and  techni- 
cal importance  of  the  Association.  On  the  other  hand  the 
local  Commission  is  merely  temporarily  appointed  for  the  dura- 
tion of  a  session  of  the  Congress  to  deal  principally  with  mea- 
sures of  local  interest  which  are  schemed  and  executed  to 
facilitate  the  proper  working  of  the  session,  in  view. 

It  was  at  the  meeting  of  the  Commission  held  at  Milan  on 
September  23,  1905,  that  the  much  regretted  Mr.  Ghercevanoff 
promised,  in  conjunction  with  Mr.  de  Timonoff,  to  ai)proach 
the  Russian  Government  with  a  view  to  holding  the  Xlth.  In- 
ternational Navigation  Congress  at  St.  Petersburg,  in  1908. 

On    -April    30,    1906,    Mr.    Ghercevanoff   advised    the    General 
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Secretary  of  the  Association  that  «  the  organisation  of  the  next 
Congress  was  definitely  settled  and  that  the  meeting  would 
take  place  during  the  month  of  May  ». 

This  was  confirmed  by  Mr.  Ghercevanoff  at  the  meeting  of 
the  Commission  which  was  held  at  Brussels  on  May  28,  1906, 
when  the  official  invitation  of  H.  M.  the  Emperor  of  Russia 
was  duly  transmitted.  The  Commission  promptly  and  grate- 
fully accepted  the  invitation  and  on  the  very  same  day  the  list 
of  questions  for  discussion  was  drawn  up  for  the  agenda  of 
the  Xlth.  Congress. 

The  local  organising  Commission  was  constituted  in  1906. 
Mr.  Ghercevanoff  w^as  appointed  president  and  Mr.  V.  E.  de 
Timonoff  was  appointed  General  Secretary  of  the  Congress  : 
both  these  gentlemen  being  already  members  of  the  Permanent 
Council  of  the  Permanent  International  Association  of  Navi- 
gation Congresses. 

On.  the  29  May,  truly  a  day  of  mourning,  the  sad  death  of 
Mr.  Ghercevanoff,  the  president  for  the  Russian  Congress, 
occurred  quite  unexpectedly  in  the  midst  of  the  active  prepara- 
tions for  the  Congress. 

Mr.  V.  E.  de  Timonoff,  who  as  we  know  had  already  under- 
taken the  onerous  duties  of  General  Secretary,  immediately 
agreed  to  devote  himself  still  further  to  the  great  work  already 
commenced  by  accepting  the  presidency. 

The  members  of  the  organising  Commission  residing  at 
St.  Petersburg,  thereupon  formed  themselves  into  a  Committee 
of  Administration  which  was  sub-divided  into  seven  special 
sub-committees,  as  follows  :  — 

1.  Executive  Committee  :  President  Mr.  V.  E.  de  Timonoff  : 

2.  Excursions  Committee  :  Presidents  Messrs.  Nagel  (deceased 
on  5/11  February  1908)  and  V.  E.  de  Timonoff  ; 

3.  Lodgings  Committee  :  Presidents  Messrs  de  Jevane  and 
Drigenko  ; 

4.  Reception  Committee  :  Presidents  Messrs.  de  Bunting  and 
Tsionglinsky  ; 

5.  Publications  Committee  (Excursion  guide  and  Russian 
edition  of  the  work  of  the  Congress)  :  Presidents  Messrs. 
S.  Maximo ff  and  Bormann  ; 

6.  Exhibition  Committee  :  Presidents  Messrs.  Langouby  and 
Schokalsky  ; 
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7.  Finance  Committee  (Funds  and  Accounts  of  the  Con- 
gress) :  President  and  Treasurer,  Mr.  Miiller. 

On  the  3rd.  August  1906,  the  Executive  Committee,  formed  out 
of  the  Permanent  International  Commission,  addressed  a  letter 
to  the  chiefs  of  delegation^  of  the  latter  asking  their  co-operation 
in  drawing  up  the  list  of  reporters. 

This  co-operation  was  afforded  with  the  most  commendable 
promptitude  and  notifications  of  the  adhesion  of  Belgium, 
France,  Italy,  Switzerland,  Great  Britain,  Germanj\  the  Nether- 
lands, Bussia,  Austria  and  the  United  States  were  thereupon 
sent  in  to  the  Secretarial  Department. 

The  Bussian  national  Committee  for  its  part  followed  pre- 
cedent and  arranged  specially  for  the  Beports  te  be  supplied  by 
Russia.  In  accordance  with  Art.  13  of  the  regulations  of  the 
Commission  of  the  I n.ter national  Association,  it  submitted  a  list 
of  candidates  to  be  invited  to  send  in  reports  for  Bussia,  and 
drew  up  a  list  of  names  of  those  who  should  be  asked  to  act  as 
general  reporters.  Furthermore  it  arranged  for  the  translation 
of  all  matters  touching  the  Bussian  language. 

Finally  the  local  Commission,  in  conjunction  with  the  chiefs 
of  delegation  and  the  Executive  Committee,  distributed  broad- 
cast throughout  the  world,  illustrated  pamphlets  and  circulars 
in  four  languages  (German,  English,  French  and  Bussian) 
calling  attention  to  the  forthcoming  Xlth.  Congress  and  the 
success  which  it  would  in  all  likelihood  attain. 

The  first  circular  gives  all  the  general  information  concerning 
the  Congress,  its  agenda,  list  of  general  reporters,  and  preli- 
minary programme  of  excursions,  etc.;  it  also  defines  the  con- 
ditions of  membership  of  the  Congress. 

This  circular  was  followed  by  five  others  giving  information 
regarding  passports,  customs,  hotel  and  lodging  accommoda- 
tion at  St.  Petersburg,  facilities  and  rebates  on  Bussian  and 
foreign  railways,  particulars  of  excursions  and  optional  trips, 
ladies'  Committee,  local  Commissions  in  provincial  towns,  clubs 
open  at  St.  Petersburg  to  the  members  of  the  Congress,  pro- 
po.sed  receptions  in  various  Bussian  towns,  etc. 

Meanwhile  this  local  Commission  submitted  to  the  Associa- 
tion, that  is  to  say  to  the  Permanent  Commission,  a  proposal 
for  completing  the  programme  of  the  Xlth.  Congress  by  inscrib- 
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ing  on  its  agenda  a  certain  number  of  questions  dealing  witli  the 
regimen  of  waters  from  an  agricultural  point  of  view. 

The  Russian  proposal,  sanctioned  by  the  Executive  Committee, 
was  favourably  received  and  two  fresh  questions  were  entered 
on  the  agenda  of  the  Xlth.  Congress  by  the  Permanent  Com- 
mission. 

Soon  afterwards,  on  the  23rd  .January  1907,  the  local  Commis- 
sion on  behalf  of  the  Imperial  Russian  Ministry  of  Marine, 
expressed  to  the  Association  the  desire  of  extending  the  pro- 
gramme of  the  Congress  so  as  to  include  questions  concerning 
the  security  of  maritime  navigation. 

This  wish  was  accorded  and  new  reporters  were  invited  to 
collaborate  in  the  wider  programme.  Thus,  whereas  the  new 
and  principal  feature  of  the  Milan  Congress  may  be  said  to  be 
the  inclusion  of  questions  dealing  with  the  propulsion  of  ships 
and  the  working  of  ports,  we  may  consider  the  St.  Petersburg 
Congress  to  be  distinguished  from  previous  Congresses  by  a 
more  thorough  enquiry  into  questions  relating  to  agricultural 
hydraulics  and  security  of  navigation. 

The  Permanent  International  Commission,  having  as  we  have 
shown,  drawn  up  a  complete  programme  for  the  Xlth.  Navi- 
gation Congress,  then  proceeded  to  select  the  members  of  the 
sectional  committees  as  well  as  the  Reporters  and  General 
Reporters. 

It  invited  foreign  governments  to  send  official  delegates  to 
represent  them  at  the  Congress.  It  made  repeated  efforts  to 
persuade  other  Governments  and  corporations  to  become  mem- 
bers of  the  Association.  These  efforts  were  crowned  with 
success  and  after  years  of  attempt  it  had  the  rare  good  fortune 
to  obtain  the  adhesion  of  the  Rritish  Government  to  this  Inter- 
national Work.  One  of  its  functions  also  consisted  in  obtaining 
reports,  and  in  preparing,  hurrying,  translating  and  editing 
them  ;  likewise  it  had  to  answer  all  kinds  of  questions  and 
to  be  constantly   in   touch  with  St.   Petersburg. 

In  acting  thus  the  Permanent  Commission  carried  out  the 
functions  attributed  to  it  by  the  statutes.  We  will  not  dwell 
further  upon  this  point,  as  we  do  not  wish  to  lose  sight  of  the 
important  work  carried  out  by  the  local  Commission. 

In  the  first  place  the  latter  held  many  meetings  for  the  pur- 
pose of  organising  special  Commissions  and  of  defining  their 
duties.     It  took  care  to  give  them  the  greatest  practical  effect 
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by  arranging  that  they  should  work  together  without  clashing 
and  without  at  the  same  time  interfering  with  this  liberty  of 
action  or  restraining  their  initiative.  The  local  Commission 
was  everywhere  and  thought  of  everything. 

The  President  of  the  local  Commission  succeeded  in  obtaining 
the  High  Patronage  of  H.  M.  the  Emperor,  and  the  consent  of 
the  Ministers  of  Interior,  Ways  and  Communications,  Marine, 
Commerce  and  Industry,  Finance  and  Agriculture  and  the 
Mayor  of  St.  Petersburg  to  act  a.s  honorary  presidents. 

The  local  Commission  invited  foreign  Governments  through 
diplomatic  channels  to  nominate  official  delegates  to  the 
Xlth.  Congress.  It  solicited  and  obtained  the  adhesion  of  many 
Government  departments  and  corporations. 

It  obtained  the  necessary  funds  and  credits  for  a  session 
which  held  out  every  prospect  of  being  a  l)rilliant  one.  The 
Russian  Government  contributed  50,000  roubles  towards  ex- 
penses. Various  Ministries  and  Government  departments  con- 
tributed further  sums  and  thus  increased  considerably  the 
funds  available  for  meeting  the  expenses. 

Finland  contributed  40.000  roubles  to  be  used  partly  for 
entertainments  and  partly  for  technical  exhibitions. 

These  magnificent  results  are  the  work  of  the  local  Com- 
mission. Furthermore,  with  a  view  to  ensure  the  success  of 
the  Congress  and  of  its  attendant  entertainments  and  receptions, 
this  local  Commission  appointed  a  Committee  of  patronage  com- 
posed of  important  and  influential  personages  who  would  be 
able  to  render  the  greatest  assistance  at  the  proposed  meetings 
and  receptions. 

The  local  Commission,  with  the  a.-^sistance  of  the  Permanent 
Commission  and  the  gracious  co-operation  of  a  large  n-umber 
of  the  most  energetic  members  of  the  Association,  succeeded 
in  obtaining  certain  facilities  and  rebates  on  all  the  railway 
lines  which   have   termini   in   St.   Petersburg. 

In  Berlin  our  German  colleagues  organised  a  fraternal  and 
scientific  reception   for  the  members  of  the  Congress. 

In  Russia,  twenty  local  Committees  were  formed,  which  vied 
with  each  other  in  zeal  and  attention  with  a  view  to  render  the 
sojourn  of  their  foreign  colleagues  in  their  country  as  agreable 
as  possible. 
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The  work  of  the  Xlth.  Congress  was  particularly  important 
and  will  leave  its  impress  in  the  annals  of  the  Association. 

In  order  to  reduce  the  number  of  papers,  which  were  too 
numerous  at  Milan,  the  reporters  in  this  instance  were  limited 
to  one  representative  for  each  country  for  each  ciuestion  or 
communication.  Nevertheless  the  number  of  papers  still 
reached  94  of  which  78  were  ordinary  reports  and  16  general 
reports. 

The  Report  of  Proceedings  which  is  appended  will  give  an 
excellent  idea  of  the  work  of  the  Association  and  of  the  standing 
of  the  reporters  who  have  contributed  so  largely  to  the  success 
of  the  session.  The  conclusions  arrived  at  by  the  Association 
will  occupy  a  worthy  place  in  the  list  of  well  considered  reso- 
lutions which  have  been  taken  at  previous  Congresses. 

We  will  not  deal  here  with  the  brilliant  excursions  which 
are  described  in  extenso  in  the  following  pages. 

A.  D. 


-Mr.   V.-E.  DE  TIMONOFF 
General  President  of  the  Congress 
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UxitKH     TIIK     lllCIl     PaTIIONAC.K    ol' 
HIS    MAJESTY    THE    EMPEROR    OF     RUSSIA 

First   Hoxoharv  President 
H.    I.    H.    the    Grand    Duke    MICHEL    ALEXAXDHOVITCH. 

HoxoRARY  Presidents 

Stolypine,    P.  A.,    Ministre  de  I'lnterieur,  President  du  Conseil 

des  Ministres,  Membre  du  Conseil  de  TEmpire,  Secretaire  d'Etat, 

Maitre  de  la  Cour  Imperiale,  Conseiller  d'Etat  actuel. 
Schaffhausen-Schoenberg-Eck-Schaufuss,  N.  K.,  Ministre  des 

Yoies  de  Communication,  Membre  du  Conseil  de  I'Empire,  Inge- 

nieur  du  Genie  Militaire,  Lieutenant- General. 
Kokovtsoff,  Y.  N..  Ministre  des  Finances,  Membre  du  Conseil  de 

I'Empire.  Secretaire  d'Etat,  Conseiller  prive  actuel. 
Dikoff,  J.  M.,  Ministre  de  la  Marine,  Aide-de-camp-General,  Vice- 

Amiral. 
Chipoff,  J.  P.,  Ministre  du  Commerce  et  de  I'lndustrie,  Conseiller 

prive. 
Vassiltchikoff,   prince  B.  A.,  Cbefde  la  Direction  Generate  de  la 

Propriete  Agricole  et  de  I'Agriculture,  Membre  du  Conseil  de 

I'Empire,  Conseiller  d'Etat  actuel,  Maitre  des  Ecuries  a  la  Cour 

Imperiale. 
Restsoff.  X.  A.,  Maire  de  la  ville  de  Saint-Petersbourg,  Conseiller 

d'Etat,  Digenieur. 

Committee   of   Patronage 

Presidents 

Bostrom,  L  F.,  Contre-Amiral,  Adjoint  du  Ministre  de  la  Marine. 
Ivanitzki,  B.  E.,  Conseiller  prive,  Senateur,  Adjoint  du  Chef  de  la 

Direction  Generale  de  la  Propriete  Agricole  et  de  I'Agriculture. 
KonovalofF,  D.  P.,  Conseiller  prive,  Ingenieur  des  Mines,  Adjoint 

du  Ministre  du  Commerce  et  de  I'lndustrie. 
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Miassoiedoff-Ivanoff,  V.  A.,  Conseiller  prive,  Ingenieur  des  Voies 
de  Coinmimication,  Adjoint  du  Ministre  des  Yoies  de  Communi- 
cation. 

Ostrogradsky,  M.  A.,  Conseiller  prive.  Adjoint  du  Ministre 
du  (iommerce  et  de  I'lndustrie. 

Pokrovski,  N.  N.,  Conseiller  d'Etat  actuel,  Adjoint  du  Ministre 
des  Finances. 

Polienoff,  A.  D.,  Conseiller  d'Etat  actuel,  Adjoint  du  Chef  de  la 
Direction  Generale  de  la  Propriete  Agricole  et  de  I'Agriculture. 

Saloff,  Y.  Y.,  Conseiller  prive  actuel,  Ingenieur  des  Yoies  de 
Communication,  President  du  Conseil  des  Ingenieurs  au  Ministere 
des  Voies  de  Communication. 

Wendrich,  von  A.  A.,  Lieutenant-General,  Ingenieur  Militaire, 
Ailjoint  du  Ministre  des  Yoies  de  Communication. 

Members 

Adadouroff,  X.  E.,  Conseiller  prive,  Ingenieur  des  Yoies  de 
Communication,  Membre  du  Conseil  des  Ingenieurs. 

Alexeieff,  K.  A.,  Conseiller  prive,  Directeur  de  la  Navigation 
Cominerciale  au  Ministere  du  Commerce  et  de  I'lndustrie. 

Armitstede,  G.  I.,  Maire  de  la  ville  de  Riga. 

Arsenieff,  N.  P.,  Conseiller  prive.  President  de  la  Direction 
Generale  de  la  Societe  de  Credit. 

Artamonoff,  N.  D.,  Lieutenant-General,  Chef  de  la'Direction  de  la 
Topograph ie  Militaire. 

Avelan,  T.  K.,  Aide-de-Camp  General,  Amiral,  Ancien  Ministrr^  de 
la  Marine. 

B6klemiclieff,  X.  N.,  President  de  la  Ligue  de  la  renovation  de 
la  flotte. 

Berg,  Conite  T.  G.,  Chambellan  a  la  Cour  de  Sa  Majeste  I'Empereur, 
President  de  la  Societe  Livonienne  d' Amelioration  des  Commu- 
nications fluviales. 

Bielelioubski,  X.  A.,  Docteur  Ingenieur,  Conseiller  prive, 
Membre  du  Conseil  des  Ingenieurs,  Professeur  emcrite  de  I'ln- 
stitut  des  Ingenieurs  des  Yoies  de  Communication. 

BiriliofF,  A.  A.,  Amiral,  Membre  du  Conseil  de  I'Empire,  Ancien 
Ministre  de  la  Marine. 

Boudzinski,  S.  C,  Lieutenant-General,  Inspecteur  en  Chef  des 
Travaux  Maritimes. 
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Boukharine,    M.   N.,    Conseiller   pi-ive,    Membre   du   Gonseil   du 

Ministre  des  Voies  de  Communication. 
Brandt,   A.  A.,    Conseiller  d'Etat  actuel,  Ingenieur  des  A'oies  de 

Cuininunication,  Professeur  emerite  et  Directeur  de  I'Institut  des 

Ingenieurs  des  Yoies  de  Communication. 
Broussiloff,  L.  A.,  Contre-Amiral,  Chef  de  rpJtat-Major  de  la  Marine. 
Danilevski,  A.  I.,  Conseiller  prive,  Professeur  emerite.  Chef  de 

TAcademie   Imperiale   Militaire   de   Medecine,    President  de   la 

Societe  pour  la  protection  de  la  sante  publique. 
Deeker,   R.    R.,   Yice-Amiral,  President  de   I'Administration  da 

Cliantier  Naval  Baltique. 
Dreiersdorff,  Y.,  Maire  de  la  ville  de  Lihau. 
Florine,    A.    Y.,    Conseiller  d'Etat    actuel,   Ingenieur  des   Yoies 

de  Couinuuiication,  Chef  de  la  Direction  des  ports  de  (Commerce. 
Gavrilenko,    A.   P.,  Directeur  de  I'Ecole  superieure   Technique 

de  Moscou. 
Gortchakoff.    A.    N.,    Conseiller    prive,    Inspecteur  en   Chef  au 

Minislere  des  Yoies  de  Communication. 
Gouliaieff,  B.  G.,  Maire  de  Cronstadt  (Russie). 
GoutchkofiF,  X.  1.,  Maire  de  la  ville  de  Moscou. 
Hoerschelmann,  de,  S.,  Lieutenanl-General,  Gouverneur  General 

de  Moscou. 
Houbert,  W.  C,  Conseiller  d'Etat,  President  de  la  Societe  pour  la 

protection  de  la  sante  publique. 
lossa,   N.  A.,   Conseiller  prive,  President  du  Comite  Scientitique 

des  Mines. 
loupatoff,  J.  F.,   Conseiller  d'Etat  actuel,  Directeur  de  I'Institut 

Polytechnique  de  Varsovie. 
Jakovleff,    N.    M.,    Contre-Amiral,    Directeur   au    Ministere    de 

la  Marine. 
Jastrzembski,   S.   N.,    Conseiller  prive,   Membre  du  Conseil  du 

Ministere  des  Yoies  de  Communication. 
Jilinski,   J.   I.,   Lieutenant-General,    Directeur  de   I'llydraulique 

Agricole. 
Kacherininoff,  A.  P.,  Yice-Amiral,  President  de  rAdministration 

de  la  Navigation  Russe  sur  le  Danube. 
Karpinski,  A.  P.  Conseiller  prive,  Ingenieur  des  Mines,  Directeur 

Honoraire  du  Comite  Geologique,  Membre  de  TAcademie  Impe- 
riale des  Sciences. 
Ketritz,  C.  E.,  Conseiller  prive,  Membre  du  Conseil  des  Ingenieurs 

du  Ministere  des  Yoies  de  Communication. 
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KhilkofF,  M.  I.,  Prince,  Membre  du  Conseil  de  I'Empire,  Ancien 

Ministre  des  Yoies  de  Communication. 
Kislianski,    V.    X.,    Pres^ident  de    la   Section  de  Varsovie  de   la 

Siiciete  pour  I'avancement  de  I'industrie  et  du  commerce  russes. 
Kolobow,  G.,  Directeur  de  la  Societe  de  Navigation  de  Schliissel- 

bourg. 
Kologrivoff,  J.-S.,  Conseiller  prive  actuel,  Ingenieur  des  Yoies 

de  Communication,  Membre  du  Conseil  du  Ministere  des  Yoies  de 

Communication. 
Koudrine.  Y.  S.,  Conseiller  prive  actuel,  Inspecteur  en  Chef  de 

Medecine  de  la  Marine,  Chirurgien   a   la   Cour  de  Sa  Majeste 

IKmpereur. 
Kounitzki,   S.    C,  Conseiller  d'Etat  actuel,  Membre  du  Conseil 

des  Ingenieurs  du  Ministere  des  Yoies  de  Communication. 
Krestovnikoff,    G.    A.,    President  du   Comite   de  la   Bourse    de 

.\JuS(^JII. 

Kronenberg,  L.  L.,  Baron,  Conseiller  d'Etat  actuel,  President  du 
Conseil  du  chemin  de  fer  de  Yarsovie-Yienne. 

Kryloff,  A.  N.,  Colonel,  Inspecteur  General  de  la  Construction 
des  Navires. 

Kiittner,  J.  S.,  Conseiller  prive,  Professeur  emerite,  Membre  du 
( iunsed  des  Ingenieurs  du  Ministere  des  Yoies  de  Communication. 

Larsson,  A.,  President  da  Comite  de  la  Bourse  de  Ftiga. 

Lender,  V.  A.,  Maire  de  la  ville  de  Reval. 

Lietounovsky,  P.  N.,  President  de  1' Administration  de  la  Societe 
Orientate  des  Entrepots. 

Lischine,  M.  A.,  Conseiller  prive,  Ingenieur  des  Yoies  de  Commu- 
nication. 

Litvinaff-Falinsky,  Y.  P.,  Conseiller  de  College,  Ingenieur  Tech- 
nologue,  Directeur  de  Tliidustrie  au  Ministere  du  Commerce  et 
de  rindustrie. 

Margoline,  D.  S.,  Directeur-Administrateur  de  la  Societe  de  Navi- 
gation sur  le  Dniepre. 

Mass6,  K.  F.,  President  de  la  Societe  Finlandaise  de  Navigation. 

Maximovitch,  N.  I.,  Conseiller  d'Etat  actuel,  Ingenieur  des  Yoies 
de  Communication,  Directeur  des  Routes ^t  des  Yoies  Navigables. 

Metz,  M.  T.,  President  de  la  Societe  Imperiale  de  Navigation. 

Mikhailoff,  C.  J.,  Lieutenant-General,  Membre  honoraire  de- 
r.\(^i(l»'Miiio  Imperiale  des  Sciences. 

Moguilevtseff,  President  du  Comite  de  la  Bourse  de  Kief. 

Moisseeff,  N.  I.,  Maire  de  la  ville  d'Odessa. 
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Nadporojsky,  V.  B.,  Conseiller  d'Etat  actuel,  Ingenieur  ties  Voies 

de  Communication,  President  du  Conseil  Technique  du  Ministere 

du  Commerce  et  de  I'lndustrie. 
Nagel,   A.   B.,  Conseiller  d'Etat  actuel,   Membrc  du  Conseil  des 

Ingenieurs  au  Ministere  des  Yoies  de  Communication    (decede 

le  r/18  Fevrier  1908). 
Nemiechaieflf,   C.  S.,  Conseiller  prive,    Ingenieur  des   Yoies  de 

Communication,  Chef  des  chemins  de  fer  du  Sud-Ouest,  Ancien 

Ministre  des  Yoies  de  Communication. 
Nicolai,  L.  F.,  Conseiller  prive,  Ingenieur  des  Yoies  de  Commu- 
nication,   Membre  du  Conseil  des  Ingenieurs  au  Ministere  des 

Yoies  de  Communication,  Professeur  a  I'lnstitut  des  Ingenieurs 

des  Yoies  de  Communication  (decede  le  10;  23  xMars  1908j. 
Niconoff,  C.  P.,  Yice-Amiral,  Commandant  en  Chef  de  la  Flotte  et 

des  i)orts  et  Chef  de  la  defense  maritime  de  la  mer  Baltique. 
Niedermiiller,  A.  G.,  Contre-Amiral,-  President  du  Comile  de  la 

Flotte  Yolontaire. 
Nikitine,   S.    N.,   Conseiller  d'Etat  actuel,  President   du    Comite 

Hodrologique,  Geologue  en  Chef  du  Comite  Geologique. 
Nobel,  E.  L.,  Conseiller  de  Commerce,  President  de  la  Compagnie 

«  Xobel  Freres  ». 
Nolde.   Baron,  M.   E.,  Conseiller  d'Etal   actuel,   Directeur  de   la 

riiaucellerie  du  Ministre  du  Commerce  et  de  I'lndustrie. 
Ostrovski,  N.  S.,  Conseiller  d'P^tat  actuel.  President  de  TAdminis- 

tration  du  Chemin  de  fer  Moscou-Yindava-Ribinsk. 
Ouspiensky,   J.    P.,    Contre-Amiral,    Chef  de    la    Direction    des 

(Constructions  Navales. 
Paltoff,  A.  A.,   Conseiller  d'Etat  actuel,  ^Chambellan   de  la  Cour 

Imperiale,  Directeur  de  la  Chancellerie  du  Ministre  des  Yoies  de 

Communication. 
Paromensky,    A.    I.,    Lieutenant-General,    Directeur  de   I'Ecole 

Mai'itime  des  Ingenieui's. 
Petroff,  X.  P.,  General  du  Genie,  Membre  du  Conseil  de  I'Empire. 
Poretchkine,    T.    S.,    General-Major,    Inspecteur   General   de   la 

Section  Mecanique  de  la  Marine. 
Prozoroff,  A.  I.,  Conseiller  d'Etat  actuel,  President  ilu  Comite  de  la 

Bourse  de  Saint  Petersbourg. 
Ratkoff-Rojnoff,  J.  Y.,  Directeur  de  la  Compagnie  de  Navigation 

«  Samoliot  ». 
Reson,  von,  A.  K.,  Conseiller  prive,  Senateur. 
Rothwand.  S.  M.,  President  du  Comite  de  la  Bourse  de  Yarsovie. 
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Roukhloflf,  S.  v.,  Gonseiller  prive,  Membre  da  Conseil  de  I'Empire. 
Schitoff,  J.  A.,  President  de  la  Coinpagnie  de  Navigation  sur  le 

Volga. 
Schnobel,  X.  £.,  President  du  Coniite  de  la  Bourse  de  Libau. 
Starck,  0.  Y.,  Yice-Amiral. 

Staritzky,  C.  S.,  Contre-Ainiral,   President  de  la  Societe  de  Navi- 
gation {(  Kavkas  et  Mercuri  ». 
Stenger,  V.  A.,  Directeur  de  la  Cbancellerie  du  Ministre  de    la 

Marine. 
Stiebline-Kamensky,    E.    K.,    Conseiller   prive,   Direcleur  de   la 

Chancellerie  du  Ministere  de  la  Marine. 
Tchernycheff,  T.  N.,  Gonseiller  d'Etat  actuel,  Ingenieur  des  Mines, 

Direcleur  du  Comite  Geologiqne,  Membre  de  I'Academie  Impe- 

riale  des  Sciences. 
Valouieff,  T.  M.,  Conseiller  d'Etat  actuel,  Chambellan  a  la  Cour 

iuiperiale,  Chef  des  Chennns  de  fer  du  Nord-Ouest. 
Vesselago,  S.  P.,  Chambellan  a  la  Cour  Iraperiale,  Directeur  des 

Ports  de  Commerce  au  Ministere  du  Commerce  et  de  I'lndustrie. 
Vilkitzky,  A.  1.,  General-Major,  Chef  de  la  Direction  Generale  de 

rHydrographie. 
Viren,  1!.,  Commandant  en  chef  de  la  Flotte  de  la  Mer  Noire. 
Virenius,  A.  A.,  Contre-Amiral,  President  du  Comite  Technique 

de  la  Marine. 
Yermolofif,  A.  S.,  Conseiller  prive  actuel,  Membre  du  Conseil  de 

I'Empire,  Ancien  Ministre  de  I'Agriculture. 
Zelenoi,  N.  A.,  Yice-Amiral. 

General   Presidency 

General  President 

de  Timonoff,  Y.  E.,  Ingenieur  des  Voiesde  Communication  et  des 
Conslruclions  Civiles,  Conseiller  d'Etat  actuel,  Directeur  de  la 
Statistique  et  de  la  Cartographic  et  Membre  du  Conseil  Superieur 
Technique  du  Ministere  des  Yoies  de  Communication,  Professeur 
a  rinslitut  des  Digenieurs  des  Yoies  de  Communication,  Membre 
du  Conseil  Superieur  Technique  au  Ministere  du  Commerce  etde 
I'lndustrie,  Membre  du  Comite  Hydrologique. 

Note.  —  Mr.  M.  N.  GherceNanolf,  first  General  President  of  the 
Xlth.  Navigation  Congress,  died  whilst  the  Congress  was  being 
organised,  on  16/29  May  1907. 
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Gexerai.  Vice-Presidents 

Gcriiiany 

Freiherr  von  Coels  von  der  Briigghen,  Unterstaatssekretar 
iiii  Minislei'iuiii  der  Oirentliclieii  ArlxMten. 

Austria 

Russ,  Victor,  Dr.  JMitglied  des  Herrenhauses,  Phisident  der  oster- 
reichischen  Xordwest  DampfschilTahrts-Gesellschaft,  Mitglied 
des  k.  k.  Staatseisenbahn rates  iind  des  Beirates  fiir  Wasser- 
strassen. 

BeU/iutii 
Troost,  Dii'ecteiir  General  des  Ponts  et  Chaussees. 

France 

Quinette  de  Rochemont,  Baron,  Inspecteur  General  des  Ponts 
et  Chaussees,  Directeur  des  Phares  et  Balises. 

Hungary 

Farago,  L.,  Sectionsrat,  Stellvertreter  der  K.  Ung.-Landes-Wasser- 
baudirektion.  * 

Ilnlij 

Maganzini,  Italo,  Gommandeur,  President  de  Section  du  Conseil 
superieur  des  travaux  publics,  Inspecteur  supreme  du  genie  civil, 
Membre  de  la  Commission  internationale  consultative  du  canal 
maritime  de  Suez. 

Japan 

Inuzuka,  Katsutaro,  Director  of  tlie  Bureau  of  Public  Works, 
Department  of  the  Interior. 

N(;t]}erlands 

De  Jongh,  Ingenieuren  chef  Directeur  des  Travaux  de  la  Ville  de 
Botterdam. 

Members 

All  the  members  of  the  Organising  Commission.  (See  pp.  23.) 
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(iEXERAL  Secretary  of  the  Congress 

When  the  organising  Commission  fortlie  Xlth.  International  Navi- 
gation Congress  was  formed  in  1906,  the  fanctions  of  General 
Secretary  of  the  Congress  were  entrusted  to  Mr.  A'.  E.  de  Timo- 
nofT.  On  the  death  in  1907  of  Mr.  M.  N.  Ghercevanoff,  President 
of  the  Organising  Commission,  Mr.  de  Timonoff  was  appointed 
in  his  stead  and  at  the  same  time  he  was  good  enough  to  continue 
to  carry  out  his  duties  as  General  Secretary  of  the  Congress,  so 
that  no  further  change  was  necessary  in  the  management  of  this 
department. 

Secretaries  of  the  Cungi^ess. 

Gerinany 

Sympher,  Geheimer  Oberhaurat,  Yortragender  flat  im  Ministerium 
der  olTentlichen  Arbeiten. 

Austria 

"Worms,  Stefan,  Ministerialsekretar. 

Belgium 

Dufourny,  A.,  Secretaire  General  de  I'Association,  Ingenieur  eii 
chef  Directeur  des  Fonts  et  Chaussees. 

Fra7ice 
de  Joly,  Ingenieur  en  chef  des  Pouts  et  Chaussees. 

Hungary 
Egan,  F].,  Ingenieur,  Inspector  der  Kgl.-Ung.  Staatsbahnen. 

iMlg 
Sanjust  di  Teulada,  E.,  Ingenieur  en  chef  tlu  Genie  Civil,  a  Milan. 

Japan 

Moriama,  lveiza])uro,  Commander,  Naval  Attache  to  the  Japanese 
Embassy,  Paris. 

Russia 

Boutakoff,  A.  G.,  Capitaine  de  vaisseau. 
Epantchine,  G,  A.,  Capitaine  de  fregate. 
IvancfP,  T.  N.,  Capitaine  de  vaisseau. 
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Kalinine,  I.  P.,  Ingenieur  des  Voies  de  Communication. 
Kareischa,  S.  I).,  Professeur  a  I'lnstitut  des  Ingonieurs  des  Voies 

de  Communication. 
Kleiber,  \V.  H.,  Ingenieur  des  Voies  de  Communication. 
Krouglikoff,  X.  S.,  Conseillei*  d'Etat  actuel,  Ingenieur  des  Voies 

de  Communication,  Chef  de  la  Section  teclinique  de  I'Administra- 

tion  des  chemins  de  fer  de  I'Est  de  la  (."<hine. 
MaximofF,  S.  P.,  Ingenieur  des  Voies  de  Communication. 
Treniukhinn,  V.  M.,  Ingenieur  des  Voies  de  Communication. 


Organising;  Commission 
and    Special    Commissions 

President 

■de  TimonofF,  V.  E.,  Ingenieur  des  Voies  de  Communication  et  des 
Constructions  civiles,  Conseiller  d'Etat  actuel,  Directeurde  la  Sta- 
tistique  et  de  la  Cartographic  et  Memhre  du  Conseil  superieur 
technique  du  Ministere  des  Voies  de  Communication,  Professeur 
a  I'lnstitut  des  ingenieurs  des  Voies  de  Communication,  Membre 
du  Conseil  superieur  technique  au  Ministere  du  Commerce 'et  de 
rindustrie,  Membre  du  Comite  hydrologique. 

Members 

Borman,  A.  X.,  Ingenieur  Xaval. 

Bunting,  von,  M.  G.,  Conseiller  d'Etat  actuel,  Chambellan  de  la 

Cour  de  Sa  Majeste  I'Empereur. 
Czarnomski,  W.  H.,  Conseiller  d'Etat  actuel,  Ingenieur  des  Voies 

de  Communication. 
Drigenko,    T.   K.,    General-Major  du  Corps  des   ofTiciers-hydro- 

graphes  de  la  Marine. 
Jevane  (de),  S.  M.,  Conseiller  d'Etat  actuel,  Ingenieur  des  Voies  de 

Communication. 
Kandiba,  B.  X.,  Conseiller  d'Etat,  Ingenieur  des  Voies  de  Com- 

nuuiication,  Professeur  a  I'lnstitut  des  Voies  de  Communication. 
Kleiber,  W.  H.,  Ingenieur  des  Voies  de  Communication. 
Levandovsky,  F.  J.,  Conseiller  d'Etat  actuel,  Ingenieur  des  Voies 

de  Communication. 


Lipine,  A.  X.,  Conseiller  d'Etat  actuel,  Ingenieur  des  Yoies  de 
(luinniunication. 

Mangouby.  M.  S.,  Ingenieur  des  Yoies  de  Communication. 

Maximoff,  S.  P.,  Ingenieur  des  Yoies  de  Communication. 

Merczyng,  H.  C,  Conseiller  d'Etat  actuel,  Ingenieur  des  Yoies  de 
Communication,  Professeiir  a  I'lnstitut  des  Ingenieurs  des  Yoies 
de  Communication. 

Mikhai'loff,  D.  S.,  Capitaine  de  fregate. 

Miiller.  A.  B.,  Ingenieur  des  Yoies  de  Communication. 

Schokalski,  J.  M.,  General-Major  de  I'Amiraute,  President  de  la 
Section  de  Geographie  physique  de  la  Societe  imperiale  de  Geo- 
graphic, Chef  du  Service  meteorologique  de  la  Direction  generate 
de  I'Hydrographie  au  Ministere  de  la  Marine. 

Tomaschevski,  V.  K.,  Conseiller  d'Etat  actuel.  Chef  de  la  Section 
des  Yoies  navigables  a  la  Direction  de  la  Statistique  et  de  la  Car- 
tographic du  Ministere  des  Yoies  de  Communication. 

Tsionglinski.  M.  F.,  Ingenieur  des  Yoies  de  Communication.  ■ 


I.  —  Executive  Commission 

This  Commission,  composed  of  tlio  Presidents  of  all  the  Special  Com 
mittoos  of  the  Organisinjz-  Commission,  was  co-opted  to  the  Organising 
Commission. 

President 

de  Timonoff.  Y.  E.,  Ingenieur  des  Voies  de  Communication  et  des 
Constructions  civiles,  Conseiller  d'Etat  actuel,  Directeur  de  la  Sta- 
tistique et  de  la  Cartographic  et  Membre  du  Conseil  superieur 
technique  du  Ministere  des  Yoies  de  Communication,  Professeur 
a  I'lnstitut  des  Ingenieurs  des  Yoies  de  Communication,  Membre 
du  Conseil  superieur  technique  au  Ministere  du  Commerce  et  de 
rindustrie,  Membre  du  Comite  hydrologique. 

MVMBKHS 

•von  Biinting,  .M.  G.  Maximoff,  S.  P. 

de  Jevane,  S.  .\I.  Miiller,  A.  B. 

Mangouby,  M.  S. 


II.  —  Reception  Committee 

Organisino-  receptions  of  the  members  ol'tlie  Congress  by  tlie  Organi- 
sing Commission,  bj'  (rovernraent  Bodies,  by  Municipalities,  by  Stock 
p]xchange  Committees,  etc. 

Presidents 
von  Bunting,  M.  G.  Tsionglinski,  M.  F. 

Members 

The  General  Secretary  of  tiie  Congress. 

All  Ihe  presidents  of  the  local  Commissions.  (See  p.  '.]0.) 

III.  —  Editorial   Committee 

Editing  and  publishing  the  Excursion  Guide,  and  editing  the  Russian 
translations  of  the  papers  read  before  the  Congress  with  a  view  to  their 
publication  in  the  form  af  a  special  edition  of  the  ^york  of  the  Congress. 

Presidents 
Maximofif,  S.  P.  Borman,  A.  N. 

Members 

The  General  Secretary  of  the  Congress. 
de  Jevane,  S.  M. 
Kandiba,  B,  N. 
Lipine,  A.  X. 
Tomaschewski,  W.  H. 

IV.  —  Finance  Committee 

Accounts  of  the  Congress.  Treasury  for  funds  arising  from  sul)scrip- 
tions  from  temporary  members  and  from  payments  fi>om  members  for 
their  lodgings  and  excursions. 

President 
Miiller,  A.  B. 

Members 

The  General  Secretary  of  the  Congress. 
Levandovksi,  F.  J 
Kandiba,  K.  X. 
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\'.   —   Lodgings   Committee 

Headquarters  or  the  Cougix'ss.  Buffet  of  tlie  Conservatoire.  Lodgiu^'S 
for  Members  at  Saint  Petersburg.  Congress  dinner. 


Presidents 
de  Jevane.  S.  M.  Drijenko,  T.  K. 

Members 

The  General  Secretary  of  tiie  Congress. 

Tcharnomski,  AV.  H. 

Djiorgouli,  I).  K.,  Directeurde  la  Chancellerie  dii  Conservatoire  de 
Miisique. 

Rounkievitch,  M.  G.,  Chef  de  Section  de  rAdministration  Gene- 
rale  des  Postes  et  Telegraphes. 

VI.   —   Exhibition   Committee 

Organisation  ol'  an  exhibit  of  models,  charts,  maps,  plans  and  other 
articles  pertaining  to  Inland  Navigation,  Maritime  Navigation  and 
Agricultural  Hydraulics. 

Presidents 

Mangouby.  M.  S.  Schokalski,  J.  M. 

Members 

The  General  Secretary  of  the  Congress. 

Andreevsky,  N.  X.,  Inspecteur  de  la  Navigation. 

Bogoslavski,  J.  P.,  Lieutenant-Colonel  de  I'Ainiraute. 

Boiarski.  A.  C,  General-Major  de  I'Amiraute. 

Borkovski,  V.  A.,  Piedacteur  a  la  Direction  de  la  Statistique  et  de  la 

Cartographie. 
BoubnofF,  N.  L.,  General-Major  de  I'Amiraute. 
Breitfuss.  h.  L.  Chef  de  I'Expedition  de  Mourman. 
Djiorgouli,  D.  K.,  Directeur  de  la  Chancellerie  du  Conservatoire 

de  Musifjue. 
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Oitcoff,  S.  M.  Ingenieur  des  Yoies  de  Coiiiimiiiicatioii. 

Ivanina,  A.  X.  Ingenieur  des  Yoies  de  Communication. 

Lebedeff,  L.  K. 

Offenberg,  ^'.  C,  Ingenieur  des  Constructions  Navales. 

Petrovsky,  N.  A. 

Tchetvieroukhine,  B.  M.,  Lieutenant  de  la  Marine. 

Toukholka,  V.  Y.,  Ingenieur  des  Yoies  de  Communication. 

Weinberg,  S.  G.,  Ingenieur  des  Mines. 

Pa/iilcr-iScutptor  at  Inched  to  the  Coiinuittec. 
Isenberg.  C.  Y. 

Y'^II.   —  Excursions  Committee. 

Organising  excursions  and  visits  of  members  ol'  the  Congress,  as  well 
as  compiling  information  regarding  optional  trips  and  excursions. 

President 

de  Timonoff,  Y.  E.,  Ingenieur  des  Yoies  de  Communication  et 
des  Constructions  Civiles,  Conseiller  d'Etat  actuel,  Directeur  de 
la  Statistique  et  de  la  Cartographic  et  Membre  du  Coiiseil  supe- 
rieur  Technique  du  Ministere  des  Yoies  de  Communication, 
Professeur  a  I'lnstitut  des  Ingenieurs  des  Yoies  de  Communica- 
tion, Membre  du  Conseil  Superieur  technique  an  Ministere  du 
Commerce  et  de  I'lndustrie,  Membre  du  Comite  Hydrologique. 

Members 

Ahonen,  H.  K.,  Delegue  du  Gouvernement  de  Finlande,  Directeur 
de  Texcursionde  I'lmatra. 

ConstantinofP,  A.  A.,  Directeur  de  I'excursion  des  Ports  de  la  mer 
Baltique. 

Emelianoff,  S.  Y.,  Chef  du  service  des  visiles  de  Saint-Peters- 
bo  urg. 

Giroukhine,  I.  Y.,  Directeur  de  I'excursion  de  Kronstadt. 

Kleiber,  ^Y.  H.,  Ingenieur  des  Voiesde  Communication. 

Levandovski,  F.  I.,  Directeur  de  I'excursion  du  Yolga. 

Xievandovski,  X.  F.,  Chef  du  Service  des  visiles  de  Saint-Peters- 
bo  uru. 
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Lindqvist,  X.  X.,  Delegue  du  Gouvernement  de  Finlande,  Direc- 

teur  de  rexciirsion  de  rimatra. 
Mangouby,  M.  S.,  Chef  du  Service  des  billets  a  prix  reduits. 
Masing.  II.  K.  Directeur  de  I'excursion  du  Volga. 
Merczyng,  H.  K.,  Delegue  du  Comite  Administratif  pour  Texcur- 

sion  en  Finlande. 
Nadporojski,  V.  V.,  Directeur  de  I'excursion  de  Xarva. 
Orlovski,  V.  K.,  Directeur  de  I'excursion  de  Schlusselbourg. 
Roummel,  V.   I.,  Directeur  de  I'excursion  des   ports  de   la  mer 

Hal  til  [lie. 
Siemachko.  J.    I.,   Directenr  de   rexcur.-<ion  des  ports  de  la  mer 

i>alti(pit\ 
Tchaplyguine,  V.  A.  Directeur  de  I'excursion  df  .\Ioscou. 
Tchekhovitch,  Directeur  du  voyage-excursion  de  KiefT-Sebastopol 

t  iilcssa. 
Tsionglinski,  .\I.  F.,  Digenieur  des  Yoies  de  Communication. 
Vassilieff.  X.  A.  Chef  du  Service  photographique. 
All  tlie  Presidents  of  the  local  Commissions. 


General  Secretarial   Department 

Central  .service  ol' propaganda  lor  the  Congress,  enrolment  of  member.-, 
letters  and  correspondence,  accounts,  distribution  of  tickets,  editing  pro- 
ceedings of  the  Organising  Commission,  editing  the  Congress  handbook, 
editing  the  Conqress  Bulletin  which  appeared  during  the  period  ot 
organisation,  editing  the  Journal  du  Congres,  which  apjjcared  whilst  tlie 
Congress  was  being  held,  editing  the  proceedings  of  the  general  meetings 
and  ol"  excursions,  etc. 


Ghxkral  Secretary  of  the  Conore.ss 

When  the  Organising  Commission  for  the  Xltli  International 
Navigation  Congress  was  appointed  in  190(5,  the  functions  of  General 
Secretary  of  the  Congress  were  entrusted  to  Mr.  Y.  E.  de  Timonoll". 
On  the  death,  in  1907,  of  Mr.  M.  X.  GhercevanofT,  President  of  the- 
Organising  Commission,  Mr.  de  Timonoft' was  appointed  in  his  stead 
and  at  the  same  time  he  was  good  enough  to  continue  to  carry  out 
his  duties  as  General  Secretary  of  the  Congress,  so  that  no  further 
change  was  necessai-y  in  the  management  of  this  departmeid. 


Section  A  l   S  kc  h  kt  aries 

Tsionglinski,  M.  F.,  Ingeuieiir  des  Voies  de  Cominuiiication. 
Treniukhinn,  Y.  M.,  Ingenieui"  des  Voies  de  Gominuuicatioii. 
Treydene,  \V.  H.,  Redacteur  a  la  Direction  de  la  Statistique  et  do 
la  Cartographie  du  Ministere  des  Voies  de  Cominuiiication. 

Chief  Assistants 

Benois,  K.  A.  (Enroiinent  of  members). 

Borkovski,  V.  A.,  Redacteur  a  la  Direction  de  la  .Slalisti(iue  et  de 
la  Cartographie  da  Ministere  des  Voies  de  Coininnnicatiou,  Secre- 
tary of  the  Exhibition  Committee. 

Lakerda,  V.  S.,  Secretaire  a  la  Direction  de  la  Statistique  et  de  la 
Cartographic  du  Ministere  des  Voies  de  Communication,  Secre- 
tary of  the  Lodgings  Committee. 

Stradetzki,  B.  A.,  Lieutenant  de  la  Marine  (In  charge  of  the 
Service  of  distribution  of  maps,  badges,  printed  information, 
puljliodions,  etc. 

Toukholka,  V.  V.,  Ingenieur  des  Voies  de  Communication,  Secre- 
tary of  the  Commission. 

Tolmatchefif,  E.  A.  (In  charge  of  the  correspondence  in  R.ussian, 
French,  English,  German,  Italian,  Spanish  and  Swedish). 

Edituh  ok  the  «  Jolhnal  or  Conghks  » 
Gerardin,  Redacteur  en  Chef  du  Journal  de  Navigation. 

Other  Assistants 

Babitch.  Miasnikoff. 

Blumenlhal.  MuUer,  L. 

Chalfalovitch.  Riabinkine. 

Dannenberg.  Rynidzevicz. 

Hodjach.  Sadkovski. 

Konossievicz.  Schleifer. 

KosyrefT.  Tchermenine, 

Kotelski.  Voitkevicz. 
Levacheif. 
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Ladies'  Committee 

President 

M""'   Schaffhausen-Schonberg-Eck-Schaufuss,    L.  I.,    Wife  of 
S.  K.  Monsieur  le  Ministre  des  Yoies  de  Communication. 

Members 

M'"^  Emelianoff.  Y.  P.  M"'"'  Miiller,  L.  T. 

Guerassimoff,  E.  X.  Pariso-de-la-Vallette.  Y.  I. 

Guersevanoff,  Y.  D.  Schokalsky,  L.I. 

Haesehus.  E.  A.  TimonofF,  de,  E.  A. 

lakovleff,  A.  M.  Toukholka.  M.  X. 

Ivanina,  Z.  M.  Valouieff,  0.  A. 


Lwoff.  Y.  L 


Secretaries 


Goulkevitch,  L.  0.,  Capitaine  de  Fregate. 
Mikhailoff,  D.  S.,  Capitaine  de  Fregate. 

Local  Commissions 

ARCHAXGEL 
President 
Leitsinger.  J.  I.,  Maire  de  la  ville. 

Honorary  Members 

Sosnovski.  I,  Y.,  Gouverneur  de  la  province  d'ArkhangeL 

Leitsinger,  I.  L,  Maire  de  la  Yille. 

Hoevelaken,  Y.  Y.,  President  du  Comite  de  la  Bourse. 

Charvin.  X.  L,  Conseiller  de  Commerce. 

Sourkov,  A.  I., 

Valnev,  A.  I. 

Members 

Bourkov,  L  I.,  Delegue  de  la  ville. 
Krilitchevsky,  M.  A.,  Delegue  de  la  ville. 
Lemiakoff,  X.  F.,  Delegue  de  la  ville. 
Mineiko,  G.,  Delegue  de  la  ville. 
Schergold,  E.  I.,  Delegue  de  la  ville. 
Teliatieff.  Y.  Y.,  Delegue  de  la  ville. 
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BAKU 
President 
Raevski.  X.  V.,  Maire  de  la  ville. 


ME.M15ERS 


Feigl.  A.  M. 
Taghianosoff    S.  S. 
Goukassoff.  A.  0. 
Skrepitski.  F.  F. 
Kalantar,  G.   A. 
Helius. 

Davy  doff,  V  V. 
Sobolevski. 


Masloff. 

Beboutoff,  Ingenieur. 

Lessner. 

Grigorieff.  Ingenieiir. 

Bokoff,   Ingeiiieur. 

Godjinski,  Ingenieur. 

Philippeo,    M.    M.,    Ingenieur 

Plocbko.  J.   K.,  Ingenieur. 


BATLM 
President 
Andronikoff,  Prince,  Maire  de  la  ville. 


Members 


Jourouli,  G.  D. 
Sakhnovski.  B.  V. 
Rakovitza,  G.  G. 
Schutz,  P.  K. 


Triantaphyllides,  T. 
Dounine.  S.  Z. 
Dekanozov,  A.  D. 


KIEFF 
Presidents 


DiakofE,  I.  X.,  Maire  de  la  ville. 
Moguilevtseff,  President  du  Comite  de  la  Bourse. 
Protassieff,  V.  A.,  Chefdes  Voies  de  Communication  de  la  Region 
de  Kieff. 

Meaibers 
Margoline,  D.  S. 
Tchekhovitch,   P.   S.,   Professeur  a   l'In=titut   Polyteclinique  de 

Kieir. 
Tchoubinski,  Ingenieur  des  Voies  de  Communication. 
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LIBAU 

Presidents 

DreyersdorfF,  Y.  A.,  Mai  re  de  la  ville. 
Schnobel.  X.  E.,  President  du  Comite  de  la  Bourse. 
Siemaschko.  J.  I.,  Couseiller  d'Etat  actual,  Ingenieur  des  Yoies  de 
(loinmunicatiou,  Clhef  des  travaux  du  port  du  Libau. 

Members 

de  Bour,  B.,  President  du  Yacht-Club  «  Xord  ». 

Depp.  S.  X.,  Colonel,  Ingenieur,  Chef  du  Genie  Militaire  du  port. 

Hahn.  I.  I.,  Secretaire  du  Comite  de  la  Bourse. 

Hill,  K.  A.,  Consul  d'Angleterre. 

Fanagorsky.  P.  A.,  Ingenieur,  Chef  de  la  1""  section  du  cherain 

di'  fer  de  Libau-Roniny. 
Koundt.  B.,  Consul  d'AUemagne. 
Saritcheff.  Y.  F.,  Capital ne  de  fregate. 
Schmidt,  G.,  Consul  de  France. 
Smith,  I.,  Consul  des  Etats-Unis  d'Amerique. 
Zamkoff.  A.  Y.,  Colonel,  Chef  du  port  commercial. 

MOSCOW 

President 

Tchaplyguine,  Y.  A.,  Conseiller  d'f^tat  actuel,  Ingenieur  des 
N'uies  de  Communication,  Chef  des  Yoies  de  Communication  de 
la  Picgion  de  Moscou. 

HoxuRAKV  Member 

Roerberg,  J.  F.,  Ingenieur  des  Yoies  de  Commucication,  Conseil- 
ler prive. 

Me:mbers 

Reichman,  S.  A.,  Ingenieur  des  Yoies  de  Communicalion. 

Biemann,  M.  I.,  Ingenieur. 

"Werne,  J.I. 

Golovnine,  D.  X.,  Ingenieui-  des  Yoies  de  Comnuuiication. 

Hopper,  S.  Y. 

Goujon,  J.  P. 

Johannsen.  U.  F. 
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Karelskikh,  C.  P.,  Ingenieur. 

Kiefer,  L.  H.,  Ingenieur. 

Kouroff,  N.  A. 

Liphardt,  G.  E.,  Ingenieur. 

Lvoff,  X.  G.,  Chambellan  ;i  la  Gourde  Sa  Majeste. 

Lioubimoff,  J.  M.,  Ingenieur. 

Von  Meek,  A.  K. 

Paoutynski,  A.  P.,  Ingenieur. 

Mestcherski,  A.  P.,  Ingenieur  ties  Mines. 

Rosenblum,  A.  G.,  Ingenieur. 

Tiapkine,  N.  D.,  Ingenieur  des  Voies  de  Communication. 

Chovgenoff,  J.  A.,  Ingenieur  des  Voies  de  Communication. 

Speyer,  Y.  K.,  Ingenieur. 

Engelmeyer,  P.  K.,  Ingenieur. 

NARVA 

President 
Tatarine,  A.  I..,  Maire  delaville. 

Members 

Dickhof,  E.  E.,  Secretaire  de  la  Delegation  de  la  ville. 

Milovanovitch,  E.  S.,  Delegue  de  la  ville. 

Tchougounoff,  T.  I.,  Delegue  de  la  ville. 

Spiess,  V.  A.,  Membre  de  la  Delegation  de  la  ville. 

Tchougounoff,  S.  I. 

Cottam,  G.  J.,  Directeur  de  la  Manufacture  de  Kroenholm, 

Crick,  A.  K. 

Zinovieff,  L.  A. 

de  Vries,  L.  D  ,  Vice-Consul  des  Pays-Bas. 

Kogneff,  V.  P. 

Kogneff,  A.  P. 

Hahn,  A.  F.,  Conseiller  d'Etat  actuel. 

Petkevitch,  S.  J.,  Chef  de  la  police  de  Narva. 

"Wrede,  A.  L.,  baron. 

Boutk6vitch,  N.  V.,  Chef  du  port  de  Narva. 

Poutiline,  C.  I. 

Dickhoff,  T.  N.,  Consul  d'AUemagne. 

Doorfeldt,  P.  T.,  President  de  la  Section  de  Narva  de  la  Societe 

Imperiale  de  Sauvetage  des  naufrages. 
Stavrovski,  Ingenieur  des  Voies  de  Communication. 
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MJNI-NOYGOROD 
Presidents 

Memorski,  Maire  de  la  ville. 

Sirotkine,  President  du  Comite  de  la  Bourse. 

Bekhtereff,  N.  P.,  Ingenieur  des  Voles  de  Communication,   Chef 

des  Voles  de  Communication  de  la  section  Nijnl-Novgorod  de 

la  Region  de  Kazan. 

Honorary  Members 

Chramtchenko,  M.  N.,  Gouverneur  de  Nijnl-Novgorod. 

Birioukoff,  S.  [.,  Vlce-Gouverneur  de  Nijni-Novgorod. 

Proutchenko,  S.  M.,  Marechal  de  la  Noblesse. 

Kalouguine,  W.  D.,  President  de  la  Zemskaia  Ouprava  dn  Gou- 
vernement  de  Nijnl-Novgorod. 

ZvantsefF,  A.  N.  Membre  de  la  Zemskaia  Ouprava. 

Demidoff,  P.  A.,  Membre  de  la  Zemskaia  Ouprava. 

AlexandrofiF,  D.  U.,  Membre  de  la  Zemskaia  Ouprava. 

MedvedefF,  S.  P.,  Membre  de  la  Zemskaia  Ouprava. 

OstafiefiF,  A.  A.,  President  de  la  Zemskaia  Ouprava  et  Marechal  de 
la  Noblesse  du  district  de  Nijnl-Novgorod. 

Smirnoff,    V.    N.,     Membre   de   I'Ouprava   du   district  de    Nijnl- 
Novgorod. 

Kotelnikoff,   N.   N.,   Membre  de  I'Ouprava  du  district  de  Nijnl- 
Novgorod. 

Lavrentieff,    I.   D.,    Membre  de  I'Ouprava   du  district  de    Nljni 
Novgorod. 

Moskvine,  N.  D.,  Dlrecteur  des  usines  de  Sormovo. 

Makaroff,    V.   A.,   Dlrecteur  des  Voles  de  Communication  de 
Region  de  Kazan. 

Members 

Volkoff,  X.  I.  Morozoff,  P.  M. 

Kazanski,  T.  V.  KholodkofF,  M.  S. 

Lelkoff,  P.  I.  Chichoflf,  N.  N. 

ODESSA 

Moi'sseieff,  N.  I.,  Maire  de  la  ville. 

Anatra.  A.  A.,  President  du  Comite  de  la  Bourse. 

Poehl,  N.  v.,  Ingenieur  en  Chef  des  ports  de  la  Novorossia 
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REVAL 

Presidents 

Gerard  de  Soucanton,  E.  A.  (Baron),  President  du  Comite  de  la 

Bourse  et  Vice-Gonsiil  d'Angleterre. 
Lender,  Y.  A.,  Maire  de  la  ville. 
Roummel,  L.  I.,  Conseiller  d'Etat  actuel,  Ingenieiir  des  Voies  de 

Communication,    Chef  des   travaux   du    port  de  Reval   et    des 

recherches  dans  les  ports  de  la  mer  Baltique. 

Members 

Galnbek,  E.  K.,  Consul  de  Danemark  et  Vice-Consul  de  Suede. 
Hoeppener,  E.  L.,  Membre  du  Comite  de  la  Bourse  et  Agent  dn 

Consulat  francais. 
Degio,  E.  I.,  Vice-President  du  Comite  de  la  Bourse. 
Felman,  Pv.  K.,  Commandant  du  brise-glace  lennak. 
Koch,  A.  A.,  Consul  des  Pays-Bas. 
Koch,  X.  A.,  Membre  du  Comite  de  la  Bourse  et  Consul  d'Alle- 

magne. 
Luter,  C.  A.,  Membre  du  Comite  de  la  Bourse  et  Consul  d'Autriche. 
Roterman,  C.  C,  Agent  du  Consulat  americain. 
Sheel,  C.  G.,  Membre  du  Comite  de  la  Bourse  et  Agent  du  Consulat 

italien. 
Vietinghof-Scheel  (Baron),  Chef  du  port  de  Pieval. 
Seesemann,  A.  A.,  Yice-Consul  de  Xorvege. 

PJGA 

Presidents 

Armitstede,  G.  I.,  Maire  de  la  ville. 

Constantinoff,  A.  A.,  Conseiller  d'Etat  actuel,  Ingenieur  des  Yoies 

de  Communication,  Chef  des  travaux  du  port  de  Puga. 
Larsson,  A.,  President  du  Comit(''  de  la  Bourse. 

Members 

Erhardt,  J.  Schmelling,  P.,  Architects 

Lehmann,  E.  Dahlfeldt,  J. 

Blumenbach,  A.  Karlberg,  X. 

V.  Bulmering,  Y.  Laboutine,  I. 

V.  Rennenkampff,  D.,  Ingenieur  en  chef. 
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ROSTOV-ON-THE-DON 
Khmelkoflf,  £.  X.,  Maire  de  la  ville. 

Members 

Gorbatcheff,  P.  F.,  Ingenieur. 

von  der  "Weide,  Chef  du  port  de  Commerce,  Conseiller  d'Etat. 

Grekoff,  S.  S.,  President  du  Comite  fluvial. 

Jonsen,  C.  C,  President  de  la  Commission  pour  la  construction 

du  quai. 
Kouzmine,  Pi.  F.,  Colonel  en  retraite. 

Osten-Saken,  A.  A.,  baron,  Adjoint  du  chefdu  port  de  Commerce. 
Paramonoff,  E.  T.,  President  du  Comite  de  la  Bourse. 
Raevski,  Pl.  F.,  Ingenieur,  Conseiller  d'Etat, 
Tolmatcheff,  F.  F.,  Ingenieur. 
Feldmann,  A.  I.,  Conseiller  de  la  Cour. 

RYBINSK 

Presidents 

Kariakine,  Conseiller  dc  Commerce,  President  du  Comite  de  la 

Bourse. 
Rastorgouieff,  M.  K.,  Maire  de  la  ville. 

SEBASTOPOL 
MaximofF,  A.  A.,  Maire  de  la  ville. 

SAINT  PETERSBURG-KRONSTADT 

President 

Giroukhine,  J.  Y.,  Conseiller  d'Etat  actuel,  Ingenieur  des  Voies 
de  Communication,  Chef  des  travaux  des  ports  de  Saint-Peters- 
bourg  et  de  Narva. 

Members 
Dollar,  E.  I., 
Komeloff,  M.  M.,  Directeur  de  la  Societe  de  Navigation  de  la  ligne 

Saint-Petersbourg-Petrozavodsk. 
Schavernovski,  Y.  P.,  Ingenieur  Superieur  du  Corps  des  Inge- 

nieurs  des  travaux  maritimes. 
Vassilieff,  N.  A.,  Ingenieur  des  Voies  de  Communication. 
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SAINT  PETERSBURG-SGHLUSSELBOURG 

President 

Orlovsky,  V.  C,  Conseiller  d'Etat  actuel,  Directeiir  des  Voies  de 
Communication  de  la  Region  de  Saint-Petersbourg. 

TGHEREPOVETZ 

President 
Le  Maire  de  la  ville. 

TSARITSINE 

President 

Scislavski,  Chef  de  Section  du  Service  de  la  Navigation  dn  Volga. 

Members 

Egoroff,  N.  S.  Iskidaroff,  S.  I. 

Sindarovski,  J.  F.  Pirogoff,  J.  A. 

Botcharoff,  N.  K.  Kolessoff,  V.  I. 

Brestchenski,  Y.  A.  Tipkoff,  V.  P. 

Golembievski,  A.  A.  Savitski,  P.  A. 

Litvak,  N.  V.  Melnikoff.  V.  S. 

Maximoff,  J.  V.  Kanavine.  T.  M. 

Serebriakoff,  G.  N.  Saitsevki,  V.  A. 

Gerhardt,  A.  K.  Goutovski,  A.  I. 

Lapchine,  B.  F.  Piatakoff,  J.  I. 
Krouglikoff,  B.  A. 

YILNA 

President 

Gounevitch,  V.  M.,  Conseiller  d'Etat  actuel,  Directeur  des  Yoies 
<le  Communication  de  la  Region  de  Yilna. 

Members 

ProudnikofF,  Ingenieur  des  Yoies  de  Communication. 
Odynetz,  Ingenieur  des  Voies  de  Communication. 
Zamblovski,  Ingenieur-Constructeur. 
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WARSAW 

President 

Hoerschelmann,  de,  £.  F.,  Gonseiller  d'Etat  actuel,  Directeardes 
Yoies  de  Communication  de  la  region  de  Yarsovie. 

Additional  President 

Kvicinski,  L.,  Gonseiller  d'Etat  actuel,  Inspecteur  et  Membre  de 
TAdministration  des  Yoies  de  Communication  de  la  R.egion  de 
Yarsovie. 

Members 

Dickmann,  L.,  Gonseiller  d'Etat,  Chef  de  la  Section  Technique  a 
I'Adniinistration  des  Yoies  de  Communication  de  la  Piegiou  de 
Yarsovie. 

Guerquin,  C,  Ingenieur  a  rAdministration  des  Yoies  de  Commu- 
nication de  la  Region  de  Yarsovie. 

Mischke,  G.,  Gonseiller  d'Etat,  Inspecteur  et  Membre  de  l' Admi- 
nistration des  Yoies  de  Communication  de  la  R.egion  de  Yarsovie. 

Tsvietkovski,  C.,  Ingenieur  a  I'Adniinistration  des  Yoies  de 
Communication  de  la  Region  de  Yarsovie. 

Vdovikovski,  M.,  Gonseiller  de  College,  Chef  de  Bureau  a  I'Admi- 
nistration  des  Yoies  de  Communication  de  laR^egion  de  Yarsovie. 

Kurcyusz,  L.,  Gonseiller  de  College,  Chef  du  3'"''  district  du 
Service  fluvial  de  la  Yistule. 


Delegates  of  Governments  and  Corporations 

GERMANY 
A.  —  Regierungsvertreter. 

von  Coels  von  der  Briigghen,  fFreiherr)  Dr.,  Unterstaatssekretiir 

iiii   Ministerium  der  Oetfentlichen  Arbeiten  zu  Berlin. 
von  der  Hagen,   (».,    Wirklicher   Geheimer   Oberregierungsrat, 

Ministerialdirektor    im    Ministerium    ftir   Handel    und  Gewerbe 

zu  Berlin. 
von  Doemming,  A.,  Oberbau-  und  Ministerialdirektor  im  Ministe- 

riiiiii  der  Oelfentlichen  Arbeiten  zu  Berlin. 
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Oermelmann,  W.,  Geheimer  Oberbaurat  iind  vortragender  Ral 
im  Ministerium  der  OelTentlichen  Arbeiten  zu  Berlin. 

Bredow,  T.,  Geheimer  Oberregierungsrat  iind  vortragender  Rat 
im  Ministerium  der  OeHentlichen  Arbeiten  zu  Berlin. 

Kisker,  W.,  Geheimer  Oberregierungsrat  und  vortragender  Rat 
im  Ministerium  der  Oetrentlichen  Arbeiten  zu  Berlin. 

Fecht,  C.  E.,  Geheimer  Oberregierungsrat  und  vortragender  liat 
im  Ministerium  der  Oefl'entlichen  Arbeiten  zu  Berlin. 

Sympher,  L.,  Dr.  Ingenieur,  Geheimer  Oberbaurat  und  vortra- 
gender Rat  im  Ministerium  der  OefTentlichcn  Arbeiten  zu 
Berlin. 

Nolda,  K.,  Geheimer  Oberbaurat  und  vortragender  Rat  im  Minis- 
terium fiir  Landwirtschaft,  Domanen  und  Forsten  zu  Berlin. 

Gerhardt,  P.,  Geheimer  Oberbaurat  und  vortragender  Rat  im 
Ministerium  der  Oetfentlichen  Arbeiten  zu  Berlin. 

vonBartsch,  AV.,  Geheimer  Ober-  und  Regierungsrat  und  vortra- 
gender Rat  im  Ministerium  fiir  Handel  und  Gewerbe  zu  Berlin, 
K.-Preussischer  RheinschiffahrtsbevoUmachtigter. 

Michaelis,  G.,  Dr.,  Oberprasidialrat,  Geheimer  Oberregierungsrat 
zu  Breslau.  , 

Moench,  Geheimer  Bauratund  vortragender  P^at  im  Pieichs-Marine- 
Amt  zu  Berlin. 

Engel.  K.,  Geheimer  Regierungsrat  und  vortragender  Rat  im 
Ministerium  fiir  Handel  und  Gewerbe  zu  Berlin. 

Krause,  D'",  Geheimer  Justizrat,  Yice-Prasident  des  Preussischen 
Abgeordnetenhauses  zu  Berlin. 

"Wiegand,  D"",  Generaldirektor  des  Norddeutscher  Lloyd  zu  Bremen. 

Scholer,  Geheimer  Baurat,  Mitglied  des  Kaiserlichen  Kanalamts 
zu  Kiel. 

Schmidt,  Geheimer  Baurat,  vortragender  Rat  im  K.-Sachsischen 
Finanzministerium  zu  Dresden. 

Engels,  H.,  Professor,  Geheimer  Hofrat,  Professor  an  der  Tech- 
nischen  Hochschule  zu  Dresden. 

Gugenhan,  M.,  Baurat  in  der  dem  K.  Wiirttembergischen  Minis- 
terium des  Innern  unterstellten  Abteilung  fiir  den  Strassen-  und 
AVasserbau  zu  Stuttgart. 

Rehder,  P.,  D'',  Ing.,  Oberbaudirektor,  zu  Liibeck. 

Bubendey,  F.,  Geheimer  Baurat,  Wasserbaudirektor  zu  Hamburg. 

Fecht,  Wirklicher  Geheimer  Oberbaurat  zu  Strassburg  i/E. 

Biemann,  Kais.  Deutscher  General  Consul  zu  St.  Petersburg. 
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Flamm,  Geheimer  Regierungsrat,  Professor  an  tier  Technischen 

Hochschule  zu  Berlin. 
Scholz,  Vice-Consul,  Attache  au  Consulat  general  d'Allemagne,  a 

Saint-Petersbourg. 


B.  —  Amtliche  T eilnehmer . 

Moeller,  Hafenbaudirektor  zu  Wilhelmshaven. 

Rollmann,  Hafenbaudirektor  zu  Wilhelmshaven. 

Hermann,  Oberbaurat  zu  lessen. 

Hamel.  Oberbaurat  zu  Breslau. 

Gersdorflf,  Oberbaurat  zu  Danzig. 

Pruesmann,  A.,  Oberbaurat  zu  Hannover. 

Lindner.  Oberbaurat  zu  Potsdam. 

Volkrnann,  M.,  Geheimer  Baurat  zu  Hannover. 

Lindenberg,  F.,  Fiegierungsrat  zu  Stettin. 

"Wilhelms,  Geheimer  Baurat  zu  Koslin. 

Rasch,  Piegierungsrat  zu  Ltineburg. 

Juzi.  F.,  Dr.,  Regierungsrat  zu  Stade. 

Bindenmann,  Regierungs-  und  Baurat  zu  Berlin. 

Niese,  A.,  Piegierungs-  und  Baurat  zu  Stralsund. 

Nakonz,  Ch.,  Piegierungs-  und  Baurat  zu  Potsdam. 

Schuette,  Professor  an  der  Technischen  Hochschule  zu  Danzig. 

Mentz,  Professor  an  der  Technischen  Hochschule  zu  Danzig. 

Schultze,  T.  W.   0.,   Professor  an  der  Technischen    Hochschule- 

zu  Danzig. 
Miiller,    P.,    Professor    an     der    Technischen     Hochschule    ?.\\ 

Berlin. 
Goltermann,  Piegierungs-  und  Baurat  zu  Hannover. 
Huettenheim,  H.,  Dr.,  Regierungsrat  zu  Hannover. 
Ottmann,  E.,  Regierungs-  und  Baurat  zu  Duisburg-Ruhrort. 
Duesing,   Rheinschiffahrtsinspektor,  Regierungs-  und  Baurat  zu 

Coblenz. 
Schnapp,  F.,  Regierungs-  und  Baurat,  beschaftigt  im  Ministeriumi 

dor  OcHentlichen  Arbeiten  zu  Berlin. 
Fraenzel,  K.,  Direktor  der  Kgl.  Maschinistenschulen  zu  Stettin. 
Skalweit,  0.,  Wasserbauinspektor  zu  Swinemiinde. 
Suling,  E.,  Baurat  zu  Bremen. 

Winter,  P.,  Direktor  der  Staatkaivervvaltung  zu  Hamburg. 
Schemmel,  B.,  Baurat,  Wasserbauinspektor,  zu  Strassburg  i/E. 
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G.  —  Sonstige  Teilnehmer. 

Bassermann.   E.,    Stadtrat,    Rechtsanwalt,   Yertreter    der    Stadt 

Mannheim. 
Bartsch,  Dr.,  Syndikus  des  Yereins  zur  AYahriing  der  Rheinschif- 

t'ahrtsinteressen  zu  Duisburg-Ruhrort. 
Beumer,    W.,   Generalsekretar    des  Yereins    zur    Walirang    der 

gemeinsanien    wirtschaftiichen    Interessen    in   Rlieinland    and 

Westfalen. 
Bovermann,  H.,  Oberbiirgermeister,  Stadtbaurat  in  Dortmund. 
Broemel,  M.,  Rentner,  Abgeordneter  zu  Berlin, 
von  Dziembovski,  S.,  Mitglied  des  Herrenliauses,  Yertreter  des 

Provinzial-Verbands  von  Posen. 
Gretschel,   R.,   Landesbaurat,  Yertreter  des   Provinzial-Yerbands 

Von  Schiesien. 
Hoff,  L.,  Fabrikdirektor,  Yertreter  der  Handelskammer  zu  Harburg 

a.  d.  E. 
lanssen,  H.,  Direktor  der  Bergwerkgesellschaft  Trier  zu  Flamm  i.W. 
Keppler,  J.,  Oberbiirgermeister,  Stadtbaurat  in  Heilbronn. 
Meek,  B.,  Konsul,  Yertreter  des  Yereins  fitr  Hebung  der  Fluss-  luid 

Kanalschiflahrt  in  Bayern. 
Muelberger,  Oberbiirgermeister  zu  Esslingen  a.  N. 
Muelberger  (M"""),  Esslingen  a.  N. 
Ragoczy,  E.,  Generalsekretar  des  Centralvereins  fiir  Hebung  der 

deutschen  Fluss-  und  Kanalschiffahrt. 
Roesing,  J.,  Syndikus,  Yertreter  der  Handelskammer,  zu  Bremen. 
Schmidt,  G.,  Direktor  des  Hafenamts  zu  Dortmund. 
Miiller,  H.,  Kgl.  Geheimer  expedierender  Sekretiir. 
Neminar,  E.  K.,  Baurat. 
Contag,  M.,  Yorstandsmitglied  des  (Jentralvereins  t'iir  Hebung  der 

deutschen  Fluss-  und  Kanalschiffahrt. 
Eschenburg,    H.,    Kaufmann,  Yertreter  der   Handelskammer  zu 

Liibeck. 
Benduhn,    C,    Stadtbaurat,  Yertreter   des   Magistrats    der    Stadt 

Stettin. 
Middeldorf,  W.,  Baurat,  Yertr.  der  Emschergenossenschat't. 
Hansel,  F.,  Oberbaurat,  Oderstrombaudirektor. 
Boethke,  llauptmann  zu  Berlin-Schoneburg. 
Freymark,  D"'.,  flandelskammersyndikus  zu  Breslau. 
Risser,  K.,  Bauamtmann  zu  Speyer. 
Krauze,  M.  A.,  Fabrikbesitzer  zu  Charlottenburg. 
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Roettger,  Direktor  der  Kanalisationswerke  zu  Konigsberg. 
Erlenbach,  R.,  Vertr.,  des  V.  fur  Heb.  der  D.  F.  K.  S. 
Porr,    L.,    Consul,  Yertreter    des    Ostpreussischen    Vereins    fiir 
Hebung  der  Fluss-  und  KanalschifTahrt. 


ARGENTINA 
Lange,  E.,  Ingenieur. 

Barzi,  E.  P.,  Ingenieur  en  chef  de  la  Commission  du  Ilio  de  la  Plata. 
Jolly.  G.,  Ingenieur. 
Schickendantz,  E.,  Ingenieur. 
Henri,  J.,  Ingenieur. 

AUSTRIA 

K.  K.  Handels-Ministerium. 

von  Fries,  A.,  K.  K.  Hofrat,  Minister ialrat. 
Kautzky,  H.,  D'",  Hofrat. 
Roubik.  Bauoberkommissar. 
Schrekenthal,  P.,  Ministerial vizesekretar. 
Worms,  S.,  Ministerialsekretar. 
von  Schneller,  0.  K.  K.,  Oberbaurat. 

K.  K.  Ackerbau-Mirnsterium. 
Deutsch,  Y.,  D'',  Sectionsrat. 

K.  K.  Eisenbahn  Ministerium. 
Krasny.  A.  D.,  Sectionsrat. 

Donau-RegulierungS'Kommission. 

President  of  the  delegation 

Kilmansegg,  Graf,  Erich,  K.  K.  Wirklicher  Geheimrat,  K.K.  Stadt- 
halter  iin  Erzherzogtum  Oesterreich  u.  d.  Enns.  A'orsitzender 
Stellvertreter  der  Donau-Regulierungs-Kommission. 

Members 

Fischer;  A.,  K.  K.,  liczirkshauptmann. 
Herbst,  Arthur,  K.  K.  Oberbaurat. 
Steiner,  Leopold,  Oberkurator. 
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Gregorig,  Josel',  Abgeordneter. 
Sussemilch,  Wilhelm,  Oberbaurat. 
Neumayer,  Joseph,  D'',  Yizebi'irgermeister. 
Eigner,  Franz,  Gemeinderat. 
Graf,  Franz,  Gemeinderat. 
Oppenberger,  Wenzel,  Stadtrat. 

Bozdech,    Gustav,     K.    K.     Oberbaurat    (oder    Halter,     RudoK, 
K.  K.  Baurat). 

Landes-Ausschuss  der  Markgrafschaft  Mdhrcn  zu  Brunn. 

Sileny,  W.,  D',  Landes-Ausschuss-Beisitzer. 
Sebesta,  F.,  Oberlandesrat. 
Wolfschuetz,  J.,  Landes-Baiirat. 

Landesausschuss  des  Erzherzogtums  Oesterreich  a.  d.  Ems. 
von  Pirko,  F., 

K.  K.  Hydrographischer  Zentralverein  in  Wien. 
Lauda,  K.  K.,  Ministerialrat. 

Landesausschuss  des  Erzherzoglunis  Oesterreich  unter  d.  Enns. 
Mayer,  J.,  Reichsrat,  Abgeordneter. 

Kommission  filr  die  Kanalisierung  des  Moldan-  und  Elheflusses 

in  Bohmen. 

Goldbach,  J.,  Ministerialrat. 

Russ,  v.,  D'",  Mitglied  des  Herrenhauses. 

Zentral-Verein  fiir  Fluss-  und  Kanalschiffahrt  in  Oesterreich. 

von  Schneller,  O.,  Edler,  K.  K.  Oberbaurat. 
Suppan,  G.  V.,  General-Inspelctor. 

Erste  K.  K.  priv.  Donau-Dampfschiffahrtsgesellschaft. 
Suppan,  G.  Y.  Schiffahrts-Generalinspelvtor. 

Oesterreichischer  Ingenieur-  und  Architektenverein. 
Bosdech,  G.  K.  K.,  Oberbaurat  und  Strombaudirektor. 


Prague  Municipal  Council. 

Vlcek,  C,  Architecte. 
Zverina,  F.,  Ingenieur. 

Deutscher  Polytechnischer  Verein  in  Bohmen. 

Rippl,    W.,    Professor  an    der    K.    K.    Deutschen    technischen 

Hochschule  in  Prag. 
Schoenbach,  Y.,  Dr.,  Direktor  der  Maschinenfabrik  vorm.  Breit- 

t'eld,  Danek  &Co.  in  Karolinental  bei  Prag. 
Brand,  E.,  Architekt. 
Karpeles,  L.,  Oberingenieur  der  bohmisch-mahrischen   Maschi 

nent'abrik  in  Lieben  bei  Prag. 

Deutscher  Ingenieur-V erein  in  Mdhren. 
Wolfschiitz,  J.,  Mahrischer  Landesoberbaurat  in  Briinn. 

Commission  fiir  V erkehrsanlagen  in  Wien. 
Lobmeyr,  0.  K.  K.  Hoirat. 

Export-V erein  zu  Wien. 
Schwarz,  Adolf,  Sekretar. 

Ingenieur-  und  Architeklen-V erein  in  Bohmen. 

Scharz,  Z.,  Ingenieur.  Zverina,  F.,  Ingenieur. 

Miiller,  B.,  Ingenieur. 

BAVARIA 

Moy  (conite  de),  Fnvoye  extraordinaire  et  Ministre  plenipotentiaire 
de  Baviere  en  Russie. 

BELGIUM 

Royal  Government. 

Helleputte,  G.,  Excellence,  Ministre  des  Chemins  de  fer,  Postes  et 
Telegraphes,  Ingenieur  Honoraire  des  Ponts  et  Chaussees,  Presi- 
dent de  I'Association. 

Hubert,  L.,  Ingenieur,  Membre  de  la  Chambre  des  liepresentants. 

Troost,  Directeur  General  des  Ponts  et  Chaussees. 
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Vander  Linden,  J.  F.,  Ingenieui'  eii  Chef  Directeur  des  Fonts  et 
Chaussees,  Adiiiinistrateur  laspecteur  de  I'Universite  de  Gand. 

Dufourny,  A.,  Ingenieur  en  Chef  Directeur  des  Fonts  et  Chaussees, 
Secretaire  General  de  ['Association. 

Grenier,  L.  Ingenieur  en  Ciief  Directeur  des  Fonts  et  Chaussees. 

Richald,  J.,  Ingenieur  principal  des  Fonts  et  Chaussees,  Frofes- 
seur  a  TUniversite  de  Gand,  Doyen  de  la  Facnlte  des  Sciences. 

Societe  Royale  ISIautique  Anversoise. 
Lenglez,  H.,  Colonel  d'Artillerie  en  retraite. 

Association  des  inlerets  mariliines  de  la  ville  de  Gand. 
de  Smet  de  Naeyer,  M.,  Fresident. 

The  town  of  Antwerp. 

Albrecht,  Gustave,  Echevin  du  Commerce  et  de  la  Navigation. 
De  "Winter,  i-'rancois,  Ingenieur,  Chef  de  Service  des  Etahlisse- 
ments  maritimes. 

Societe  Beige  des  Ingenieurs  et  des  Industriels . 

Dufourny,  A.,  Ingenieur  en  Chef  Directeur  des  Fonts  et  Chaussees, 
Memhre  d'honneur  de  la  Societe. 

EUROPEAN  COMMISSION  OF  THE  DANUBE 

Kartamyscheff,  F.,  Delegue  Imperial  de  Ilussie. 
Marheinecke,  K.  B.,  Delegue  Imperial  de  I'Allemagne. 

CHINA 

Tceng-Yien-Chi,  Secretaire  de   la  Legation  Imperiale  de  Chine 

a  Saint-Fetersbourg. 
Liou-Sy-Tchang,  Secretaire  de  la  Legation  de  Chine,  a  Bruxelles. 

DENMARK 

Den,  Teknishe  Forening  KiohcnJiavn. 

Westergaard,  N.  Y.,  Directeur  des  constructions  navales. 

Jensen,  J.  A.  D.,  Capitaine  de  vaisseau,  Directeur  de  la  Navigation 

Hummel,  C.  M.,  Ingenieur. 

Lorenz,  G.,  Ingenieur  du  port  de  Copenhague. 

Vedel,  A.  P.,  Ingenieur  en  chef  du  port  d'Aarhus. 
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SPAIN 
De  Uhagon,  li..  Iniienieur  en  Chef  ties  Fonts  et  Ghaussees. 
Valdes  y  Humaran,  J.,  Directeur  ties  travaux  tlu  port  tie  Barcelone. 
De  Molini  y  Ulivarri,  Directeur  des  travaux  tlu  port  tie  Seville. 
Maese  y  Pena,  .M.,  Directeur  ties  travaux  tlu  port  de  Tarragona. 
Cervantes  Pinelo,  F.  Digenieur,  Directeur  ties  travaux  d'Almeria. 
Brockman  y  Abarzuza,  G.,  Directeur  en  chef  du  Service  Central 

de  Signaux  Maritimes. 
Gorbena,  Y.,   Ingtinieur  en  Chef  du  Corps   National  des  Routes, 

Canaux  et  Ports. 

Camara  Oficial  de  Comercio,  Industria  y  ^avegacion 
de  Barcelona. 

Ramos  y  Cordero,  R.  President  du  Cornite  de  Navigation. 
Escalas  Chameni,  F.,  Dr.,  Secretaire. 

Compania  Transatlantic  a  de  Barcelona. 
Ramos  y  Cordero,   R.  Escalas  Chameni.  F. 

Camara  Oficial  de  Comercio  de  Valencia- 

UNITED  STATES 

Government 

Sanford,  J.  G.,  .Major  of  the  Corps  of  Engineers. 

Cosby,  S.  Major  of  the  Corps  of  Engineers. 

Bogart,  J.,  Colonel,  Civil  Engineer. 

Ockerson,  J.  A.,  Colonel,  Civil  Engineer,  Memher  of  the  Missis- 

sipi  Diver  Commission. 
Chapin,  F.    L.,   Lieutenant-Commander,    Naval    Attacht^    of    the 

.iiiierican  P^mhassy,  Saint  Petersburg. 
Perilliat,  A.,  Civil  Engineer. 

American  Society  of  Civil  Engineers. 
deTimonofP,  V.  E. 

American  Society  of  Mechanical  Engineers. 
Smith,  \y.  E.,  Honorary  Vice-President. 


The  Scherzer  Rollincj-Lift  Bridge  Co. 
Roudnitsky,  X.  V.,  Ingenieur  des  Voies  de  Communication. 

FRANCE 

Ministere  des  Travaitx  Publics. 

Quinette  de  Rochemont  (Baron),  Inspecteur  General  des  Fonts  et 

Chaussees,  Directeur  des  Phares  et  Balises,  President. 
Chargueraud,  Conseiller  d'Etat,  Inspecteur  General  des  Ponts  et 

Chaussees,  Directeur  des  Routes,  de  la  Navigation  et  des  Mines. 
Claveille,  Directeur  du  Personnel  et  de  la  Comptabilite  au  Ministere 

des  Travaux  Publics. 
Jozon,  Inspecteur  General  des  Ponts  et  Chaussees. 
Kleine,  Inspecteur  General  des  Ponts  et  Chaussees,  Directeur  de 

I'Ecole  nationale  des  Ponts  et  Chaussees. 
Juncker,  Inspecteur  General  des  Ponts  et  Chaussees. 
Resal,  Inspecteur  General  des  Ponts  et  Chaussees. 
d'Henouville,  Chef  de  la  Division  de  la  Navigation  au  Ministere 

des  Travaux  Publics. 
Dusuzeau,  Ingenieur  en  Chef  des  Ponts  et  Chaussees. 
Voisin,  Ingenieur  en  Chef  des  Ponts  et  Chaussees. 
Batard  Razeliere,  Ingenieur  en  Chef  des  Ponts  et  Chaussees. 
Ducrocq,  Ingenieur  en  Chef  des  Ponts  et  Chaussees. 
Vidal,  Ingenieur  en  Chef  des  Ponts  et  Chaussees. 
Babin,  Ingenieur  en  Chef  des  Ponts  et  Chaussees. 
Cuenot,  Ingenieur  en  Chef  des  Ponts  et  Chaussees. 
Bourgougnon,  Ingenieur  en  Chef  des  Ponts  et  Chaussees. 
Armand,  Ingenieur  en  Chef  des  Ponts  et  Chaussees. 
de  Joly,  Ingenieur  en  Chef  des  Ponts  et  Chaussees. 
Naude,  Ingenieur  en  Chef  des  Ponts  et  Chaussees. 
Crahay  de  Franchimont,  Ingenieur  en  Chef  des  Ponts  et  Chans 

sees. 
Lahaussois,  Ingenieur  des  Ponts  et  Chaussees,  Secretaire  adjoint. 
Marlio,  Ingenieur  des  Ponts  et  Chaussees,  Secretaire  adjoint. 

Ministere  de  Vlnterieur. 
Rouville,  H.,  Inspecteur  General  des  Ponts  et  Chaussees. 
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Ministere  de  V Agriculture. 

Dabat,  Directeur  de  THydraulique  et  des  Ameliorations  agricoles. 

Flamant,  Inspecteur  General  des  Fonts  etChaussees,  Vice- President 
de  la  Commission  de  rHydraiilique  et  des  Ameliorations  agri- 
coles. 

Levy-Salvador,  Ingenieur  a  la  Direction  de  I'Hydraulique  et  des 
Ameliorations  agricoles. 

De  la  Brosse,  R.,  Ingenieur  en  chef  des  Fonts  et  Chaussees  de 
I'*'  classe. 

Ministere  de  la  Marine. 

Legay,  L.,  Ingenieur  en  chef  des  Fonts  et  Chaussees,  Directeur 
des  travaux  hydrauliques  de  la  marine, 

liistitul  de  France. 

Bertin,  L.  E.,  comte,  Memhre  de  I'lnstitut,  Directeur  des  Construc- 
tions navales. 

Societe  des  Ingenieur s  Civils. 

de  Bovet,  A.,  Administrateur  delegue  de  la  Societe  Generate  de 
Touage  et  de  Remorquage,  Vice-President  de  la  Societe  Francaise 
de  Navigation  et  de  Construction  Navale. 

Decauville,  P.,  Ingenieur,  ancien  Senateur. 

Mallet,  P.  A.,  Ingenieur  des  Arts  et  Manufactures,  Membre  de  la 
Chambre  de  Commerce  de  Paris. 

Societe  frangaise  des  Ingenieur s  coloniaux. 
de  Racouza  Soustchewsky.  M.  C. 

Association  des  Ingenieurs  des  Constructions  Civiles, 
Anciens  Eleves  de  VEcole  des  Fonts  et  Chaussees  de  France. 

Levy-Salvador,  P.,  Ingenieur. 

Association  Technique  Maritime. 

Bertin,  L.  E.,  comte,  Membre  de  I'lnstitut,  Directeur  des  Construc- 
tions Navales. 

Societe  jjour  Vachevement  des  voics  navigables  en  France. 

Audiffred,  Senateur,  President. 

PapilloD,  Docteur-Professeur  de  clinique  en  retraite. 
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Sociele  du  Gaz  de  Paris. 
Boissiere,  A.,  Ingeiiieur. 

Chambre  de  Commerce  de  Beziers  el  Comite  du  Sud-Ouest 

Navigable. 
Boileve,  V.,  Ingenieur. 

Chambre  Syndicate  de  la  Marine  de  Paris. 

de  Bo  vet,  A.,  Vice-President. 

CoUard,  Ingenieur  en  chef  ties  Fonts  et  Ghaussees,  Directeur  Gene- 
ral de  la  Compagnie  Generale  de  Navigation. 

GREAT  BRITAIN 

Royal  Government. 
Colonel  Sir  Charles  Moor  Watson,  K.  C.  M.  G. ;    R.  E.;    G.  B. 

West-Clare  Railway  Co  of  Ireland. 
Barrington.  Wm. 

The  Institution  of  Mechanical  Engineers. 
Oerebiateff,  J.  F.,  Golonel. 

GREECE 

Royal  Government. 

Argyropoulos,  G.,  Envoye  Extraordinaire  et  Ministre  Plenipoten- 
tiaire  de  Sa  Majeste  Hellenique  a  St-Petersbourg. 

Typaldo-Bassia,  A.,  Depute,  Vice-President  de  la  Ghainbre  des 
Deputes. 

HUNGARY 

Uandelsministerium. 

Egan,  Edward,  Inspector  und  Professor  in  der  SchilTahrtssection  d. 

K.  Ung.  Handelsministeriinns. 
Kohanyi,  Zoltan,  SchilTahrtsoberinspector. 
Macher,  E.,  Oberingenieur. 
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K.  Ung.  Ackerbau-Ministeriu7n. 

Farago,  L.,  Sectionsrat,  Chef,  Stellvertreter  der  Kon.-Ung.  Landes- 

Wasserbau-Direclion. 
von  Udranszky,  J.,  Technischer  Rat. 
Maurer,  J.,  Ingenieur. 
Toth,  de,  E.,  Secretar. 

Ungarischer  Ingenieur-  und  Architekteii-V erein. 

Forbath,  Imre,  Dr.,  Ingenieur  Civil,  Professeur  agree  ;i  I'Ecole 
Poiyteclinique. 

Raabregulierungs-Gesellschait. 

Biro,  A.,  Directeur. 

K.    Ungarische   Fluss-    und   Seeschiffahrts-Aktien-Gesellschaft, 
Senyi  von  Nagyunyom,  P.,  Direktor-Stellvertreter. 

Societe  «  Atlantica  ». 
Pollacsek,  E.,  Directeur  General. 

Ungarischer  Schiffahrtsverein. 

Farago,  L  ,  Ministerial  Sektionsrat. 
Egan,  E.,  Inspektor. 

ITALY 

Royal  GovernDient. 

Maganzini,  I.,  President  de  Section  au  Conseil  Superieur  des  Tra- 

vaux  Publics. 
Coletta,  X.,  President  de  Section  au  Conseil  Superieur  des  Travaux 

[^nl)lics. 
Torri,  A.,  Inspecteur  Superieur  du  Genie  Civil. 
Sanjust  di  Teulada,  E.,  Ingenieur  en  Chef  du  Genie  Civil. 
Valentini,  C,  Ingenieur  en  Chef  du  Genie  Civil. 
Rota,  Colonel  du  Genie  Naval. 
Marzolo,  Capitaine  de  fregate  de  la  Marine  Royale. 

Province  of  Venice. 
Cerutti,  G.,  Presidente  della  Deputazione  Provinciale. 
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Society  of  Italian  Engineers  and  Architects,  Rome. 

Luiggi,  L.,  President. 

Treniukhiiln,  V.  M.,  Ingenieur  ties  Yoies  de  Communication. 

College  of  Engineers  and  Architects  of  Palermo. 
Torri,  A.,  Inspecteiir  Siiperienr  du  Genie  Civil. 

Camera  di  Conimercio  ed  Arti  di  Napoli. 
Carpi,  A. 

Camera  di  Conimercio  ed  Arti  di  Palermo. 
Mirto,  Doinenico,  Consigiiere  della  Camera. 

Comite  pour  la  Navigation  Interieure  a  Milan. 
Silvestri,  G. 

Socieid  Piscicultura  Lomharda  a  Milano. 
Sancassani,  A.,  Medico  oculista. 

Comune  di  Milano. 
Sanjust  di  Teulada,  E.,  Ingenicuren  chet'du  Genie  Civil. 

Collegio  degli  Ingegneri  ed  Architetti  di  Milano. 
Sanjust  di  Teulada,  E.,  Ingenieur  en  chef  du  Genie  Civil. 

Societd  Lariana  di  Navigazione  del  Lago  di  Como. 
Sanjust  di  Teulada,  E.,  Ingenieur  en  chef  du  Genie  Civil. 

II  Monitor c  tecnico  di  Milano. 
Sanjust  di  Teulada,  E.,  Ingenieur  en  chef  du  Genie  Civil. 

Lega  'Navale  Italiana. 
Medici  di  Marignano,  Marchese,  G. 

Cojnitato  locale  per  la  Navigazione  interna  a  Torino. 
Migliardi,  G.,  President  de  la  Chamhre  de  Commerce  de  Savone. 
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Societa  Anonivia  Navigazione  interna,  Milano. 

Medici  di  Marignano,  Marchese,  G. 
Origoni,  L.,  ingenieur. 

Societa  Anonima  Navigazione  Fluviale  Marittima. 

Medici  di  Marignano,  Marchese,  G. 
Origoni,  L.,  Ingenieur. 

Chamber  of  Commerce  of  Mantua. 
Berni,  A.,  Professeur  a  Mantoue. 

Mantuan  Committee  for  the  development  of  Inland  Navigation. 
Berni,  A.,  Professeur  a  Mantoue. 

Consorzio  per  la  Navigazione  Interna  nella  valle  Padana,  Milano. 
Silvestri,  G. 

Consorzio  autonomo  del  Porto  de  Genova. 
Inglese,  I.,  Inspector  del  Genio  Civile. 

Rivista  Maritima. 
Rota,  G.,  Colonel  du  Genie  Naval 


JAPAN 
Imperial  Government. 

Inuzuka,    Katsutaro,   Director  of  the  Bureau  of   Public  Works, 

Department  of  the  Interior. 
Okino,  T.,  Chief  Engineer,  Bureau  of  Public  \Yorks,  Department 

of  the  Interior. 
Myoi,  Kusuke,  Civil  Engineer,  Department  of  the  Interior. 
Kobashi,  Ichita,  Councillor,  Department  of  the  Interior. 
Sakata,  Sadaaki,  Civil  Engineer,  Department  of  the  Interior. 
Moriama,    Keizaburo,   Naval   Attache  to  the  Japanese  Embassy, 

Paris. 
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Uchida,    Kakichi,    Director   of    the    Mercantile    Marine    Bureau, 
Department  of  Communications. 

Ishibashi,  Ayalvilvo,  Engineer  of  tlie  Lighthouse  Bureau,  Depart- 
ment of  Communications. 

Umemura,  Sadaaki,  Director  of  the  Marine  Bureau,  Osaka. 

Kawakami. 

Suzuke. 

MEXICO 

Lera,    Envoye    extraordinaii'e    et    Ministre    plenipotentiaire    du 
Mexique  en  Ptussie. 

MONACO 

Government. 
Plancher,  I.,  Consul  General  a  Saint-Petersbourg. 

NORWAY 
Kristensen,  I.,  Directeur  de  1' Administration  des  Eaux  et  Canaux. 

NETHERLANDS 

Royal  Gov  eminent. 

Deking-Dura,  A.,  Ingenieur  en  Chef  du  Provincialen  Waterslaat. 
"Wortman,  Ingenieur  en  chef,  Directeur  du  Pujks waters taat. 
Behrens,  K.,  Professeur  a  TEcole  Technique  superieure  de  Delft, 
Ingenieur  de  P*  classe  du  Rijkswaterstaat. 

Koninklijk  Instilut   van  Ingenieurs. 

Wortman,  Ingenieur  en  chef,  Directeur  du  Waterstaat  a  Haar- 
lem. 

Town  of  Amsterdam. 

Bos,  A.  W.,  Directeur  des  Travaux  Publics. 
Reigersman,  Directeur  adjoint. 

Town  of  Rotterdam. 

de  Jongh,  G.  J.,  Ingenieur  en  chef. 
Nobel,  C,  Ingenieur. 
Cool,  W.,  Ingenieur. 


Association  des  Ingenieurs  sortis  de  Delft. 
Van  Voorst  Vader,  P.  J.,  Ingenieur. 

Werf  Gusto,  Firma  A.-F.  Smulders,  Schiedam. 
Smulders,  H.,  SchifTbauer. 

PERSIA 

Imperial  Government. 

Ali-Gouli  Khan,  Conseiller  de  I'Ambassade  de  Saint-Petersbourg. 

PORTUGAL 

Royal  Government. 

Mendes  Guerreiro.  J.  V.,  Iiispecteur  General  des  Travaiix  Publics 

Associacao  Comer cial  do  Porto. 
D'Azevedo  Vareta,  V>.  C. 

Association  of  Portuguese  Civil  Engineers,  founded  in  1869. 

RUMANIA 

Governinent. 

Kasimir,  G.,  Ingenieur,  Inspecteur  general. 
Davidesco,  comte  K.,  Ingenieur,  Inspecteur  General. 
Davidesco,  comte  C,  Ingenieur,  Inspecteur  General. 
Stefanesco,  X.,  Ingenieur  en  chef. 

RUSSIA 
Imperial  Government. 

Miassoi'edoff-Ivanofif,  V.  A.,  Conseiller  prive,  Adjoint  du  Ministre 

des  Voies  de  Communication. 
Saloff,  B.  v.,  Conseiller  pi-ive  actuel,   President  du   Conseil  des 

Ingc'uieurs. 
Ivanitzki,  B.  K.,  Conseiller  prive,  Senateur,  Adjoint  du  Chef  de  la 

Direction  Generate  de  la  Propriete  Agricole  et  do  I'Agriculture. 


Tcharykoff,    X.    V.,    Maitre   de    la   Cour   Imperiale,    Adjoint   du 

Ministre  des  Affaires  etrangeres. 
Bentkovski,   A.  K.,  Conseiller  d'Etat  actuel,   Directeur  du  deu- 

xierne  Departement  du  Ministere  des  Affaires  etrangeres. 
Lykochine,  N.  N.,  Conseiller  d'Etat  actuel.  Adjoint  du  Ministre 

lie  I'liilerieur. 
Boudzynski,  S.  K.,   Lieutenant-General,  Inspecteui'  en  Chef  des 

Travaux  Maritimes  au  Ministere  de  la  Marine. 
Gortchakoff,   A.   N.,   Conseiller   prive,    Inspecteur   General    des 

A'oips  de  (lommunication. 
Agareff,  X.  A.,  Conseiller  d'Etat  actuel.  Chef  de  TExploitation  des 

ADies  Xavigables. 
Gagarine,  Prince,  S.  W.,  Conseiller  d'Etat  actuel,  Chambellan  a 

la  Cour,  Aide  du  Chef  de  la  Chancellerie  du  Ministere  de  la  Cour. 
Hoerschelmann  (del,  E.  F.,  Conseiller  d'Etat  actuel,  Directeur 

des  Voies  de  Communication  de  la  Region  de  Varsovie. 
Lipine,  A.  X.,  Conseiller  d'Etat  actuel.  Chef  de  la  Construction  des 

Routes  et  des  Voies  Xavigables. 
Maximovitch,  X.  I.,  Conseiller  d'Etat  actuel,  Directeur  des  Routes 

et  des  Voies  Xavigables. 
Merczyng,  H.,  Conseiller  d'Etat  actuel,  Professeur  a  I'lnstitut  des 

Ingenieurs  des  Voies  de  Communication. 
Naumoff,  R.  X.,  Conseiller  d'Etat  actuel,  Chef  de  la  Construction 

des  Ports  au  Ministere  du  Commerce  et  de  I'lndustrie. 
Paltoff,  A.  A.,  Chambellan  de  la  Cour  Imperiale,  Conseiller  d'Etat 

actuel,  Directeur  de  la  Chancellerie  du  Ministere  des  Voies  de 

Communication. 
Statsenko,  V.  P.,  General-Major,  Ingenieur  du  Genie  Militaire. 
-de  TimonofF,  V.  E.,  Ingenieur  des  Voies  de  Communication  et  des 

Constructions  Civiles,  Conseiller  d'Etat  actuel,  Directeur  de   la 

Statistique  et  de  la  Cartographic  et  Membre  du  Conseil  Superieur 

Technique  du  Ministere  des  Voies  de  Communication,  Professeur 

a  rinstitut  des  Ingenieurs  des  Voies  de  Communication,  Membre 
.  du  Conseil  Superieur  Technique  au  Ministere  du  Commerce  et  de 

I'lndustrie,  Membre  du  Comite  Hydrologique. 
Vilkitski,  A.  I.,  General-Major,  Chef  de  la  Direction  de  I'Hydro- 

graphie. 
Gherassimofif,   N.   V.,   Conseiller  d'Etat,    Attache  au  Cabinet  du 

Ministre  des  Finances. 
Kasitzine,  D.  A.,  Conseiller  d'Etat,  Chef  Adjoint  de  Xavigation 

Coinmerciale  au  Ministere  du  Commerce  et  de  I'lndustrie. 
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Senate  of  Finland. 

Sjoman,  X.  N.,  Lieutenant-General,  Directeur  en  Chef  de  rAdiiii- 

nistration  du  Pilotage  et  des  Phares. 
Indrenius,   Directeur-Adjoint  de  I'Administration  dii  Pilotage  et 

des  Phares. 
Lindberg,  Directeur  General  des  Pioutes  et  Canaux. 
Snellman,  Ingenieur  en  Chef  de  la  Direction  des  Pioutes  et  Canaux. 
Hilden,  Ingenieur  du  District  de  Saima. 
Lindqvist,  G.,  Chef  du  Canal  Saima. 
Ahonen,  A.,  Ingenieur,  Chef  du  District  du  Chemin  de  Fer  de 

Finlande. 
Hjelt,  Inspecteur  de  la  Navigation. 

Ministry  of  Ways  of  Communication,  Department  of  Roads 
and  Navigable  Waterways. 

Lipine,  A.  N.,  Conseiller  d'Etat  actuel,  Chef  de  la  Construction 
des  Routes  etdes  Voies  navigables. 

AgareflF,  N.  A.,  Conseiller  d'Etat  actuel,  Chef  de  I'Exploitation  des 
\'uies  navigables. 

de  Jevane,  S.  M.,  Conseiller  d'Elat  actuel,  Ingenieur  des  Yoies  de 
Communication. 

Merczyng,  H.  K.,  Conseiller  d'Etat  actuel,  Ingenieur  des  Voies  de 

Communication. 
Moursai'eff,   S.   K.,   Chef  de  Bureau,   Professeur  a  I'lnstitut  des 

Ingenieurs  des  Voies  de  Communication, 
Toukholka,  V.  V.,  Ingenieur  des  Voies  de  Communication. 

Ministry  of  Ways  of  Communication, 
Department  of  Charts  and  Statistics. 

de  Timonoff.  V.  E.,  Ingenieur  des  Voies  de  Commiuiication  et  des 
Constructions  Civiles,  Conseiller  d'Etat  actuel,  Directeur  de  la 
Statistique  et  de  la  Cartographic  et  Membre  du  Conseil  Superieur 
Technique  du  Ministere  des  Voies  de  Communication,  Professeur 
a  I'lnstitut  des  Ingenieurs  des  Voies  de  Communication,  Membre 
du  Conseil  Superieur  Technique  au  Ministere  du  Commerce  etde 
rindustrie,  Membre  du  Comite  Hydrologique. 

Brandt,  A.  A.,  Conseiller  d'Etat. 
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Borkovski,  V.  A.,  Redacteur  a  la  Direction  de  la  Statistique  et  de 
la  Cartographie  du  Ministere  des  Voies  de  Communication. 

Treydene,  Y.  H.,  Redacteur  a  la  Direction  de  la  Statistique  et  de 
la  Cartographie  du  Ministere  des  Voies  de  Communication. 

Scholastic  Department 
of  the  Ministry  of  Ways  of  Communication. 

Tiapkine,  Ingenieur  des  Voies  de  Communication. 
Golovnine,  Ingenieur  des  Voies  de  Communication. 
Stchelkoff.  Ingenieur-Constructeur. 
Tcherepanoff,  Inspecteur  de  Navigation. 


Ministry  of  Ways  of  Communication. 
Local  Services  of  Navigable  Waterways. 

a)   FiEGIOX    OF    THE    AmOUR 

Dolgoroukof,  M.  M.,  Prince,  Directeur. 
Fomine,  J.N. 

h)    PiEGION    OF    TilE    CAUCASUS. 


Ag  ark  off,  N.  N. 
Andronikoff  (le  prince) 
Beloserski,  M.  K, 
Chardanoff,  B.  B. 
Florine,  E.  V. 
Jivillo,  C.  T. 
Koutchine,  V.  S. 
Koiranski,  L.  G. 


Koslovski.  N.  N. 
Kravtchenko,  S.  S. 
Markosoff,  A.  M. 
Orlovski.  C.  V. 
Petine,  N. 

Reichenbarch,  K.  X. 
Simonoff,  A.  A. 
Terachkevitch,  J.  S. 


c)  Region  of  Kazan 


Antonoff,  N.  A. 
Bekhtereff,  N.  N. 
Berezine,  D.  T. 
Chikhoff,  N.  V. 
lanichevski,  N.  G. 
Inge,  V .  F. 
Jdanoff,  T.  V. 
Joukovski,  N.  N. 
Jurgenson,  N.  T. 


Kovzan,  J.  S. 
Matoussevitch,  V.  A. 
Makalinski,  N.  A. 
Makaroff,  V.  A.,  Directeur 
Radsichevski,  E.  E. 
Rasoumoff,  J.  K. 
Vodarski,  E.  A. 
Voitkevitch,  M.  F. 
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d)  PiEGiox  OF  Krr:FF 


Akouloff.  K.  A. 
Balinski,  V.  A. 
Baranovski,  I.  0. 
Brzeski,  V.  K. 
Dzerjanovski,  S.  V. 
Florine,  N.  V. 
Protassief,  V.  H.,  Diiecteur 
Imchenetski,  V.  V. 
lourguevitch.  L.  Y. 
Kouptchinski,  X.   F. 
Kouvidoroff,  \.  A. 
Lepechinski.  S.  X. 
Leskevitch,  LA. 


Mikhailoff,  Y.  A. 
Ouchinski,  K.  K. 
Rosoff,  J.  Y. 
Sykhine,  X.  D. 
TchoubJnski.  P.  P. 
Terpougoff,  X.  Y. 
Til  tine.  A.  X. 
Timtchenko,  Y.  D. 
Tolvinski.  K.  L. 
Vassilieff,  A.  A. 
Vislotski,  S.  A. 
Witte,  X.  A..Directpnr-Adjoint. 


Bobyleff.  S.  .\[. 
Brueling,  K.  i;. 
Buchholz,  G.  F. 
Reichmann,  S.  A. 
Reevksi.  11.  F. 
Sokolski,  X.  f. 


e)  Region  of  Moscow 
Stein,  T.  A. 
Scheinin,  G.  V. 
Tchenzoff,  A.  S. 
Tcheby chaff.  P. 


Tchaplyguine.  Y.  A.,  Directeui- 


Adlerberg.  P.  P. 
Bossiatsky.  15.  A. 
Chillo,  Y.  P. 
Freiburg,  K.  [.. 
Herty.  H.  I), 
lelaguine,  A.  A. 
Khonsky.  A.  S. 
Kognovitski,  E.  I 
Kouzmine,  K.  K. 
Kokouchine,  Y.  X 
Lakerda,  S.  A. 


/')  PiEGio.x  of  Saint  Petersburg 

Litovtchenko,  C.  P. 
Nikolsky.  A.  FI. 
Orlovsky,  Y.  K.,  Directeur. 
Ptchelnikoff.  B.  D. 
Roundo.  A.  M. 
Stiebel,  J.  S. 
Tillinger.  T.  A. 
Treniukhinn.  Y.  M. 
Scherntsoff.    V.  M.,  Directeur- 

Ad  joint. 
Vichniakoff,  Y.  A. 

g)  PiEGiON  OF  Tomsk 


Aminoff    baron  B.  A.),  Direc- 
teur. 
Armfeld.  B.  K. 
Feldman,  P.  M. 
Ibiko-wski,  .^    A. 


Oulianoff.  P.F. 
Tchernycheff.  M.  S.,  Directeur- 

Adjoint. 
Troubine.  K.  G. 
Tchernicheff,  A.  F 
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h)  Region  of  Warsaw. 

Alymoff.  A.  A.  Mironenko-Vassioutinski.K.S 

Dickmann,  L.  C.  Pouciata,  M.  A. 

Hoerschelmann,  de,    E.     F.,      Pirboudagoff,  C.  E. 

Directeai-  des  \'oies  de  Com-     Petrovski. 

inunication.  Tyszka,  L.  F. 

Kvicinsky,  Z.  1.  Tsvietkovski,  C.  J. 

Kurciusz,  L.  Vdovikovski,  M.  B 

Markoff.  A.  P.  Zvickel.  J. 

i)  Region  of  Yilna 

Gounevitch.  V.  M.,  Directeur.        Petroff,  E.  R. 

Grigorieff.  J.  G.  Proudnikoff,  R.  V 

Khalioutine,  S.  V.  Poppe,  \  .  A. 

Lipinski,  S.  I.  Popoff,  S.  A. 

Moosdorff,  R.  J.  Trilinski,  V.  A. 

Pravossoudovitch,  M.  M.,  iJi-     Tvardovski,  P.  K. 
recteur-Adjoint. 

j)  Region  of  Vytegra 

Akimoff,  A.  A.  Kaminski,  J.  K. 

Bouchmakine,  I.  v.,  Directeur.  Mankovski   S.  A. 

von  Berner,  LI.  Maevski,  R.  F. 
Dlougoch,  S.  A. 

Catherine  Raihuay. 
Maltseff,  A.  M.,  Ingenieur. 

Moscou-Yindava-Rybinsk  Railway  Department. 
Schuchtan,  L.  F.  Sviatitski,  V.  J. 

North   Western  Railways. 
Ivanina,  A.  N.,  Ingenieur  des  Voies  de  Comniunicatiou. 

Sysran o- Viasemski  Railway . 
Lopatine,  N.  A.,  Ingenieur. 

Riasan-Ouralsk  Railway. 
Vinogradoff,  N.  A.,  Ingenieur. 
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Institute  of  Engineers  of  Ways  of  Coniinunication. 

Brandt,  A.  A.,  Professeur  emerite  et  Directeur  de  I'lnstitut. 

de  TimonofiF,  V.  E.,  Ingenieurdes  Voies  de  Communication  et  des 
Constructions  Civiles,  Conseiller  d'Etat  actual,  Directeur  de  la 
Stalistique  et  de  la  Cartographie,  Membre  du  Conseil  Superieur 
Technique  du  Ministere  des  Voies  de  Communication,  Professeur 
a  I'lnstitut  des  Ingenieurs  des  Voies  de  Communication,  Membre 
du  Conseil  Superieur  Technique  au  Ministere  du  Commerce  et  de 
ITndustrie,  Membre  du  Comite  hydrologique. 

High  School  of  the  Ministry  of  Ways  of  Communication 
at  Moscow. 

Golovnine,  1).  N.,  Ingenieur  des  Voies  de  Communication. 
Tiapkine,  N.  U.,  Ingenieur  des  Voies  de  Communication. 

Polytechnic  Institute  of  Helsingfors. 

Petrelius,  A.,  Dr. 
Juselius,  A.  v.,  Digenienr. 

Ministry  of  Marine. 

Iretskoi,  A.  A.,  Contre-Amiral,  Commandant  du  port  de  Reval. 
Grigorovitch,    J.  K.,    Contre-Amiral,    Commandant   du    port   de 

I'Empereur  Alexandre  III. 
Petroff,  J.  L,  Commandant  du  port  de  Saint-Petersbourg. 
Collands,  M.  X.,  Contre-Amiral,  Capitaine  du  port  de  Sebastopol. 
Dabitch,  N.  D.,  Contre-Amiral. 
Kniazeff,  M.  V.,  Contre-Amiral. 
Drigenko,  T.  K.,  General-Major. 
VechkourtsefF,  P.  F.,  General-Major. 
Gross,  T.  C.,  General-Major. 

von  Spindler,  J.  B.,  General-Major  de  I'Amiraute. 
Ivanoff,  B.  M.,  General-Major. 
Radloff,  0.  L.,  General-Major. 
Schokalski,  J.  M.,  General-Major. 
Zelenoi,  A.  P.,  Conseiller  d'Etat  actuel. 
Roussine,  A.  T.,  (japitaine  de  vaisseau. 
Goulkevitch,  L.  O.,  Capitaine  de  fregate. 
Moeller,  A.  P.,  Colonel. 
Berg,  B.  A.,  Ingenieur  en  chef  du  port  de  Cronstadt. 
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Emperor  Nicolas  I  Naval  Eijginccring  College. 
Paromensky,  D.  S.,  Lieutenaiit-General. 

Ministry  of  Coimnercc  and  Industry.  Local    Port     Services. 

Vietinghoff,  A.  A.,  baron.  Chef  du  Port  tie  Pieval. 

lelaguine,  M.  A.,  Chef  du  Port  de  Berdiansk. 

Neszer,  A.  S.,   Ingenieur  des  Yoies  de  Coiiimunication.  Port  de 

Vindau. 
Potocki,  P.  N.,  Ingenieur  des  Yoies  de  Communication.  Port  de 

Kherson. 

Port  of  the  City  of  Saint  Petersburg. 

TyrtofF,  T.  F.,  General-Major,  Chef  de  la  PoHce  du  Port  de  la  ville 
de  Saint-Pete rsbourg. 

Eastern-Chinese  Railway. 
"Wentzel,  A.  N.,  Ingenieur  des  Yoies  de  Communication. 

Department  of  Military  Topography. 

ArtamonofiE,  X.  D.,  General  d'Infanterie,  Directeur. 
Ivanina,  A.  X.,  Ingenieur  des  Yoies  de  Communication 

Mining  Institute. 
Schroeder,  J.  F.,  Conseiller  d'Ftat  actuel,  Professeur. 

Saint   Petersburg   Polytechnic   Institute. 
Boklevsky,  Professeur. 

Technological  Institute  of  Kharkov. 
Kislitzine,  X.  S.,  Ingenieur  des  Yoies  de  Communication. 

Polytechnic  Institute  at  Novotcherkassk. 
AbramofF,  X.  M.,  Ingenieur  des  Yoies  de  Communication. 

Imperial  Geographical  Society,  Section  of  Eastern  Siberia 
at  Irkutsk  (Sub-section  of  Krasnoiarsk). 

Vostrotine,  E.  Y.,  Membre  de  la  Societe. 


—  &2  — 

Inrperial  Geographical  Society  (Section  of  the  Amour). 
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Vorobieff,  E.  A.,  Ingenieur. 

Imperial  Russian  Technical  Society  (Section  of  Odessa). 
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Beklemicheff,  X.  X.,  General-Major,  President. 
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Krestovnikoff,  G.  A.,  President  du  Comite  de  la  Bourse. 

Stock  Exchange  Committee  of  Reval. 
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REGULiTIONS  FOR  THE  MEETINGS 


Xr"  NAVIGATION  CONGRESS 

{Appyored    b;/  the    Orr/anising    Cotinnission    and    by    the  Execidive 
Coiitinittee  of  the  Pennanent  Coiniiiission./ 


Art.  1.  —  The  detailed  programme  of  the  formal  iimugural 
meeting  being  drawn  up  by  the  General  Presidency  only  those 
shall  speak  on  that  occasion  who  have  been  previously  requested 
by  the  General  Presidency  to  deliver  a  speech. 

Art.  2.  —  The  normal  duration  of  the  sectional  meetings 
will  be  three  hours.  The  speakers  must  conform  to  art.  16 
and  17  of  the  regulations  of  the  International  Association. 

Art.  3.  —  The  questions  will  be  discussed  in  the  order 
indicated  on  the  programme  of  the  disposition  of  the  time. 

Art.  4.  —  The  final  meeting  will,  in  accordance  with  art.  18 
of  the  regulations  of  the  Association  allow  discussion  of  the 
resolutions  of  the  sections  and  voting  on  these  resolutions. 
Valedictory  speeches  shall  be  admitted  at  the  final  meeting  after 
the  end  of  the  voting.  Persons  who  may  wish  to  speak  will 
kindly  send  in  their  names  beforehand  to  the  General  Secretary. 
The  President  may  limit  the  number  and  the  duration  of  the 
speeches. 

Art.  5.  —  The  discussions  may  be  held  in  Russian,  French, 
German  and  English.  Interpreters  attached  to  the  Office  will, 
at  the  request  of  members  present,  recapitulate  in  the  three 
other  languages  speeches  delivered  in  one  of  the  four  languages 
allowed. 

Art.  6.  —  An  official  report  in  French  will  be  published 
by  the  Office  of  the  Congress  containing  in  addition  the  resolu- 
tions voted  at  the  meetings. 


proctEamme  of  work 


i<tj^i^:eis    of    k,efok,tek.s 


VARIOUS   PUBLICATIONS 


I.   Section.   —   Inland    Navigation. 

A.  —  REPORTS. 

1.  Question  :  Arrangement  to  be  given  to  weirs  in  rivers  having 
great  variations  of  discharge  and  occasionally  carrying  doicn  large 
quantities  of  ice,  so  as  to  subserve  the  interests  of  navigation  and 
industry. 

i.  Maximoff.  S.  P.  —  General  report. 

2.  Deinlein,  A.  —  Recent  designs  of  movable  weirs  for  the  most 

favourable  utilisation  of  water. 

3.  Schnapp  and  Carstanjen.  —  The  construction  of  weirs  in  rivers 

\vilh  considerable  variations  in  their  water-level  and  subject 
on  occasion  to  strong  icedrift,  with  regard  to  the  interests  of 
navigation  and  industry. 

4.  Cipolletti,  C.  —  Arrangement  to  be  given   to  weirs  in  risers 

having  great  variations  of  discharge  and  occasionaly  car- 
rying down  large  (quantities  of  ice,  so  as  to  subserve  the 
interests  of  navigation  and  industry. 

5.  de  Timonoff,  Y.  E.,  and  Tsionglinsky.  M.  F.  —  Arrangement 

of  weirs  with  large  variations  of  water-level  and  occasional 
strong  icedrift  with  regard  to  the  interests  of  navigation  and 
iudustrv. 

^>.  Hansen,  F.  Y.,  and  Malm.  (i.  —  Two  important  weir§  on 
Swedish  rivers. 

7.  Sibert,  \V.  L.  —  Arrangement  to  be  given  to  weirs  in  rivers 
having  great  variations  of  discharge  and  occasionaly  car- 
rying down  large  quantities  of  ice,  so  as  to  subserve  the 
interests  of  navigation  and  industrv. 
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"2.  i^)uESTiox  :  ^7i/d(/  of  lite  economic  and  technical  conditions  of 
the  xvorkinq  arrangements  and  mechanical  traction  of  boats  on 
rivers,  canals  and  lakes,  and  of  the  regulations  necessary  for  this 
purpose.  —  Moytopohj  of  traction. 

<S.  Merczyng,  M.  Ch.  —  General  report. 

if.  Marlio,  L.  —  Study  of  the  economics  and  regulations  for  the 

operating  and  the  mechanical  traction  of  lioats  on  rivers, 

canals  and  lakes. 

10.  BredoAAT,  T.,and  Teubert,  0.  —  The  economical,  technical 

and  legislative  examination  of  mechanical  traction  and 
towing  monopoly  on  canals  and  rivers. 

11.  Havestadt,  C.  —  Proceedings  of  a  special  committee  of  the 

(ierman-Austro-Hnngariau  Society  of  Inland  Navigation  on 
the  towing  monopoly  and  mechanical  ship-traction  on 
canals. 

12.  Saner,  J.  A.  —  Study  of  the  economic  and  technical  condi- 

tions of  the  working  arrangements  and  mechanical  traction 
of  boats  on  rivers,  canals  and  lakes,  and  of  the  regulations 
necessary  for  this  purpose.  —  Monopoly  of  traction. 

13.  Tsionglinsky,  M.  F.,  and  Roundo,  A.  M.  — Mechanical  trac- 

tion of  boats  on  the  Ladoga  canals. 

o.  Question  :  Enuipment  of  ports  of  inland   navigation  especially 
tiie  advance  made  in  electric  plants. 

1  i.  Romanoff,  A.  D.  —  General  report. 

.15.  Ottmann.  —  P^quipment  of  the  inland  harbours  with  more 
especial  reference  to  progress  made  in  their  electric  instal- 
lations. 

l(i.  Bela  von  Gonda.  —  The  commercial  harbour  of  Buda-Pesth. 

17.  Gervais,  B.,  and  Tsimbalenko,  L.  —  Inland  navigation  ports 

in  Russia. 

18.  Sheridan,  R.  B.  —  The  equipments  of  ports  on   the  great 

inland  lakes  of  North  America. 

4,  Question  :   Canals  which  serve  both  for  navigation 
and  for  irrigation. 

19.  Rytel,  M.  F.  —  General  report. 

20.  Levy- Salvador,  P.  —  Mixed  canals  which  can  be  used  both 

for  navigation  and  agriculture. 
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21.  Buckley,  R.  B.,  and  Brown,  H.  —  The  advantages  and  disad- 

vantages  of  canals  employed  both  for  irrigation  and  navi- 
gation. 

22.  Sanjust  di  Teulada  E.,  Bifulco,  0.,  and  Cucchini,  E.  —  On 

canals  which  are  used  jointly  for  navigation  and  agricultural 
purposes. 

23.  Toukholka,  V.  —  Combined  canals  for  the  service  of  naviga- 

tion and  agriculture. 

24.  Newell,  E.  H.  —  Canals  useful  in  navigation  and  agriculture.. 

5.  Question  :  Protection  of  lotoAyiwj  lands  against  invasion 

by  water. 

25.  Golovnine,  D.  N.  —  General  report. 

26.  Trote,  A.  —  A  general  study  of  the  various   means  used  in 

France  to  protect  the  land  from  invasion  by  water. 

27.  von    Kvassay,    E.    —   Elood -prevention     and    drainage    in 

Hungary. 

28.  Rytel,  M.  —  Preservation  of  low-lying   ground  against  the 

inroads  of  water  in  the  Terek  valley. 

29.  Ockerson,    A.  —  Protection  of  low  lying  lands  against  the 

invading  of  water.      The  Level  system  of  the  Mississippi 
River  and  the  protection  of  Salton  Basin. 

B.  —  COMMUNICATIONS. 

1.  CoMMUNiCATiox  :  Applivatioit  of  reinforced  concrete 
to  hydraulic  constructions. 

'^0.  Drouginine,  S.  I.  —  General  report. 

?>\ .  de  Preaudeau,  A.  —  Note  on  the  applications  of  ferro-concrete 

in  subaqueous  construction  (internal  navigation). 
:)2.  Muller,  S.  —  Employement  of  reinforced  concrete  in  hydraulic 

constructions. 
33.  Noble  Twelvetrees,  W.  —  Some  applications  of  reinforced 

concrete  to  inland  navigation  works  in  the  United  Kingdom. 
'M.  Wouter  Cool.   —  Use  of  reinforced   concrete    in    hydraulic 

works. 
35.  Vosnessenski,  P.  —  Applications  of  reinforced  concrete  to 

hydraulic  constructions. 
^}6.  Carling,  W.,  and  Lundberg,   A.  —  Quay  walls  of  reinfoi'ced 

concrete  in  Stockholm  and  .\on-k(')i)ing. 


2.  Communication  :  Participation  of  the  Govcrumcnt  and  the  various 
parties  interested  in  the  expenses  necessary  for  the  development  of 
inland  navigation ,  including,  if  required,  the  power  to  be  given  to 
the  Government  to  acquire  a  part  of  the  land  ivhich  ivould  be 
improved  in   value  alo7%g  nev:  waterways. 

M.  Kounitzky,  S.  K.  —  General  report. 

;)8.  d'Henouville,  M.  —  xMethods  of  Government  intervention  as 
well  as  various  parties  concerned  in  the  raising  of  funds 
required  for  the  development  of  inland  navigation. 

■  )9.  Kisker  and  Ragoczy.  —  Go-operalion  of  the  Government  and 
of  the  parties  interested  in  the  measures  for  the  development 
of  inland  navigation,  eventually  including  that  of  the  con- 
cession to  the  Government  of  the  right  of  eventually  pur- 
chasing part  of  the  strip  of  land  which  is  to  be  utilized 
along  the  banks  of  a  new  waterway. 

40.  Ivanowsky,  A.  V.  —  Ways  in  which  the  Government  and 
interested  parties  can  share  in  the  supplying  of  funds  neces- 
sary for  the  development  of  inland  navigation. 

o.  CoMMUNif;ATiON  :  Hydrometric  services,  prediction  of  poods 
and  depths  of  water. 

il.  Kleiber,  W.  H.  —  General  report. 

i'2.  Maillet,  E.  —  Note  regarding  the  present  state  of  the  hydro- 
metric  services  and  announcement  of  floods  in  France. 

43.  Bindemann,  H.,  and  Hensel,  J.  —  Hydrological  knowledge  and 

high-water  and  ice  drift  reporting  service  in  Germany. 

44.  Valentini,   C.    —  Hydrometric   service   for   recording   iloods 

and  low  water. 

45.  Lewandowsky,  F.  —  The  dependence  of  the  water  levels  of 

lake  Beloosero  on  atmospheric  precipitations  in  its  alimen- 
tary basin. 
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II   Section   :   Ocean    Navigation 

A.  —  REPORTS 

1.  Question'  :  Fishery  harbours  mid  Jiarhours  of  refuge 
for  the  coasting  trade. 

46.  Rummel,  A'.  Y.  —  General  report. 

47.  Wilhelms.  —  Fishery  harbours  and  harbours  of  refuge  for  the 

coasting  trade. 
4(S.  Carey,  A.  E.  —  Fishery  harbours  and  harbours  of  refuge  for 
the  coasting  trade. 

49.  Bottemanne,  J.   M.,    and   Van  Oordt,   H.    —  Dutch   fishery 

harbours. 

50.  Silitch  —  Harbours  of  refuge  for  the  Russian  coasting  vessels 

in  the  Baltic  Sea. 

2.  Question  :  Inland  marili)ne  ports  and  means  of  access  thereto. 
Their  advantages.     Economic  and  technical  study. 

51.  de  Szystovski,  M.  A.  —  General  report. 

52.  de  Smet  de  Naeyer,  M.,  and  Grenier,  L.  —  Inland  sea-ports 

and  their  means  of  access.  Their  advantages.  Economic 
and  technical  study. 

53.  Vidal.  M.  —  Inland  ports. 

54.  Rosing,  J.,  and  Suling.  E.    —    Inland    sea-ports  and    Lheii- 

approaches.  Their  advantages.  Economic  and  tech- 
nical  review. 

55.  Hunter,  AY.  H.  —  Inland  maritime  ports  and  means  of  access 

thereto.     Their  advantages.     Economic  and  technical  study. 

56.  Orlando,  P.  —  Inland  maritime  ports  and  the  means  of  access 

thereto. 

57.  de  TimonofiF,  \.  E.  —  Thejnaritiine  ports  situated  along  the 

large  navigable  inland  Avatenvay  between  the  Baltic  Sea  and 
AYhite  Sea,  and  their  means  of  access  thereto. 

58.  Jaba,     A.    —  The   inland   sea-ports  of  the  Jenissei   and   the 

means  of  access  to  them  in  the  light  of  the  results  of  the 
special  [expedition  organised  in  1905  by  the  Ministry  of  Ways 
of  Communication. 
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59.  Giroukhine,  J.  —  Inland  maritime  poi'ls  and  Iheir  api)roaches. 
Their  advantages;  economic  and  technical  considerations. 


3.  Question  :   Coiisl ruction  of  i>nrls  on  samhi  sJtores. 

60.    Brandt,  A.  A.  — General  report. 

()l.  Vernon-Harcourt,  I...  F.  —  The  construction  and  maintenance 

of  sea-ports  on  sandy  coasts. 
G'!.  Lo  Gatto,  D.  —  Construction  of  harhoui's  on  sandy  beaches. 
i5'.>.  Wortman,  H.  — Construction  of  harbours  on  sandy  foreshores. 
6i.   Ivanina  and  Ekerle.  —  The  most  important  liussian  ports  on 

the  sandy  coasts  of  the  Baltic. 
65.  Sanford,  J.J.  —  Construction  of  ports  on  sandy  shores.      Ports 

of  the  United  States  on  the  Atlantic  Ocean,  Gulf  of  Mexico, 

Pacific  Ocean  and  the  Great  Lakes. 

4.   (^)UKSTiuN  :  General  condUions  for  the  securiln  of  )narUime 

navigation. 

'66.  de  Schokalsky,  J.  M.  ^  General  report. 

67.  Rota,  G.   —  General  conditions  for  the  security  of  navigation. 
6<S.  Anfimoff,  ^Y.  —  General  conditions  of  maritime,  navigation 
and  of  luminous  signals. 

69.  de  Schokalsky,  J.  M. —  The  general  conditions  intluencing 

the  safety  of  maritime  navigation. 

70.  de  Timonoff,  Y.  E.  —  The  auto-salving  of  stranded  vessels. 

71.  Spitzin,  W.  —  General  conditions  for  the  security  of  maritime 

navigation. 

5.  Question  :  Ilydrographic  exploration  of  the  seas. 

12.  Mordovine,K.  P.  —  General  report. 

7:!.  Marzolo,  P.  —  Report  on  the  present  conditions   of  Italian 

livdrography. 
7i.  Maximoff,  S.  —  Present  state  of  the  exploration  of  the  Baltic 

sea  from  the  point  of  view  of  safety  of  navigation. 
75.  Mordovine,  K.  —  Hydrographic  studies  of  seas. 
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B.  —  COMMUNICATIONS. 

1.  Communication  :  Appliajices  for  repairs  (dri)  docks,  /loaling  docks, 

lifting  apparatus,  etc.). 

76.  Tr^niukhinn,  W.  M.  —  General  report. 

77.  Barbe,  J.  —  Dry  docks  recently  constructed  in  France  and  at  its 

naval  bases. 

7S.  Asmussen,  G.  —  Docks.  Dry  docks,  floating  docks,  lifting 
apparatus,  etc. 

70.  Nobel.  —  Floating  dock  N"  4  of  the  city  of  Rotterdam. 

<S0.  Bieliawin,  L.  —  The  dr\-  docks  in  the  Emperor  Alexander  HI 
harbour. 

81.  de  Timonoff,  V.  E.  —  Temporary  dry  docks  lor  rapid  con- 
struction. 

S'2.  Polissadoff,  J.  —  Dry  docks  for  the  repair  and  construction 
of  vessels. 

2.  Communication  :  Best  types  of  sea-goii^g  vessels  for  transporting 
freight,  in  their  relation  to  inland  navigation  ports  and  ivater- 
ways. 

H:^.  Boklevsky,  C.  —  General  report. 

:5.  Communication  :  Application  of  renforced  concrete  to  marilime 
loorks.     Means  to  insure  its  preservation. 

Si.  Abramoff,  N.  M.  —  General  report. 

<S5.  Voisin,  J.  — The  application  of  reinforced  concrete  to  maritime 
construction  in  France.  Methods  for  insuring  its  preserva- 
tion. 

X().  Moeller.  —  Communication  relating  to  the  application  of 
Ijydiaulic  ferro-concrete  to  sea-works.  Means  for  its  pre- 
servation. 

S7.  Noble  Twelvetrees,  W.  —  Some  applications  uf  reinforced 
(Vincrete  to  maritime  works  in  the  chief  ports  of  the  United 
Kingdom. 

SS.  "Wouter  Cool.  —  Employment  of  reinforced  conci-ete  foi" 
hydraulic  constructions.     Means  for  assuring  its  durability. 

SO.  Nikolsky,  A.  —  Ap[)licati()n  of  reinforced  concrete  to  mari- 
time works. 


Rcporl  on  the  niosl  rece)il  works  carried  out  in  the  principal  sea-ports. 

90.  lankowsky,  P.  —  General  report. 

91.  Quinette  de  Rochemont  (Baron).  —  Account  of  the   most 

leceiit  works  carried  out  in  the  principal  seaports  ofFrance. 

92.  Bela  de  Gonda.   —  The  Hungarian  mercantile  marine  and 

the  port  of  Fiume 
9;).  Coen  Cagli.  K.  —  New  works  in  the  sea-ports  of  Italy. 
9i.  Guersevanoff.   X.,  Dmitrieff,  V.,  and  Dratch,  F.  —  Account 

of  the  works  most    recently  carried  out  at  the  principal 

sea-ports. 
95.  Molini,  L.,  and  Arenal,  F.  —  Note  on  the  ports  of  Spain. 


VARIOUS  PUBLICATIONS 

Publications  of  the  Commission  of  Organisation. 

96.  L'Indicateur  du  Congres. 

97.  Le  Guide  des  excursions  du  Congres. 

98.  Le  Plan-programme  de  i'excursion  de  la  Narova. 

Publications  of  the  Ministrn  of  Ways  of  Communication. 

99.  Uebersicht  der  BinnenschitTahrt  in  Faissland. 

100.  Les  Yoies  navigables  interieures  de  la  Piussie. 

101.  La  Yoie  navigable  Marie. 

102.  La  Neva  et  les  canaux  de  Ladoga. 
iO:'>.  Le  Volga. 

Publications  of  the  Ministry  of  Marine. 

104.  Catalogue   de  FExposition   du   XP  Congres   international  de 

navigation. 

105.  Apercu  historique  et  description  de  Cronstadt,  par  Dorogolf. 

106.  Precis  historique  de  la  Classe  et  de  TEcole  des  Torpilleurs, 

1874-1878.  Cronstadt,  par  Gitkofl". 
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107.  Classe  des  officiers  d'artillerie.  Cronstadt,  par  KazmitchefT. 

108.  L'Ecole  des  ingenieurs  de  la  Marine  de  TEmpereur  Nicolas  L 

Cronstadt,  par  Podogine. 

109.  Das  Maritime    astronomische  iind    Kompass-Observatoriuni. 

Cronstadt  von  Blumbach. 

110.  L'Ecole  des  niecaniciens  de  la  flotte  de  la  Baltique.  Cronstadt, 

par  Baranzoir. 

111.  L'Ecole  des  scaphandriers  et  les   travaux  sous-marins,   par 

KononotT. 
IL2.  Apercu  sommaire  du  developpement  de  la  navigation  marine 
en  Russie  et  a  I'etranger,  par  Yinogradoff. 

1 13.  Les  Usines  d'ljora. 

1 14.  L'Usine  d'OboukotT,  jiar  KapteretT. 

115.  Chantiers  navals  et  Usines  mecaniques  de  la  Baltique. 

1 16.  Les  constructions  navales  militaires  sur  les  chantiers  de  I'Etat. 

Saint-Petersbourg,  par  CherchofF. 

117.  Le  Musee  de  la  Marine.  Saint-Petersbourg,  par  Ogorodnikofl'. 

118.  Corps  de  Marine  et  Academic  navale  Nicolas.   Saint-Peters- 

bourg, par  Maximoft'. 

1 19.  Apercu  historique  sur  le  developpement  du  service  du  pilo- 

tage en  Piussie,  par  Sabo. 

120.  L'Administration  generale  de  I'hydrographie,  parBialokoz. 

121.  Die  Werkstatt  fiir  nautische  Instrumente  bei  der  hydrogra- 

phischen  Haupt-Yerwaltung,  von  AchmatofT. 

122.  Les  Ateliers  pour  la  reproduction  de  la  Section  cartographique 

de  I'Administration  generale  hydrographique,  par  Bialokoz 
et  Janotr. 

123.  Exploration    hydrographique    des    mers    russes.    Cartes    et 

instructions  nautiques-,  par  Bouchteeff. 

124.  Apercu   historique   du   service   des   phares   en   Russie,    par 

Pridovskv. 


Publications  of  Uie  Minislnj  of  Commerce  and  Induslry. 

125.  Apercu  historique  sur  le  developpement  de  la  marine  mar- 
chande  riisse. 


126.  Ports  de  commerce  de  la  Russie  d'Europe. 
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Puhlicalions  of  the  Ministrn  of  Agriculture. 

127.  Travaux  hydrotechniques  executes  dans  la  zone  du  chemin  de- 

fer siberien. 

128.  Travaux  de  I'expedition  occidentale  pour  Tassechement  des 

inarais  de  Pinsk. 

129.  Travaux  d'assechement  des  marais  de  la  region  septentrionale 

de  la  Russie  d'Europe. 

130.  Conditions  et  but  des  travaux  hydrotechniques  agricoles  en 

Russie. 

131.  Tra^'aux  hydrotechniques  en  Turkestan. 

132.  Travaux  agricoles  en  Russie. 

133.  Travaux  d'alimentation  en  eau  et  d'irrigation  dans  le  Midi  de 
la  1  lassie. 

134.  Sur  raccumulation  et  la  consommation  de  I'humidite  dans  le 
sol  des  bassins  des  lleuves  de  plaines,  par  E.  Oppokov. 

135.  La  PTotte  volontaire  russe. 

136.  Ligue  de  renovation  de  la  flotte. 

137.  La  Societe  de  navigation  du  Volga. 

138.  Le  Port  Terminus  du  Transsiberien,  par  V.  E.  de  Timonoff. 

139.  La  Regularisation  des  rivieres  par  le  dragage  mecanique,  par 
V.  E.  de  Timonoff. 

140.  Le    IX''    Congres    international    de    navigation,    par    V.   E, 
de  Timonoff. 

141.  Les  Cataractes  du  Dniepre,  par  V.  E.  de  Timonoff. 

142.  Les  Dragues  a  succion,  par  Y.  E.  de  TimonotT. 

143.  Un   Barrage  mobile  avec  des  vannes    autoregulatrices,   par 

Imchenetski. 

144.  Les  Yoies  navigables  en  Finlande. 

145.  Port  de  Horley. 

146.  Le  Pont  d'Ochta  sur  la  Neva,  a  Saint-Petersbourg. 

147.  Chambre  centrale  des  poids  et  mesures. 

148.  Institut  des  Yoies  de  communication  Empereur  Alexandre  I, 

a  Saint-Petersbourg. 

149.  La  glace  de  fond  des  rivieres  et  ses  effets  desastreux   durant 
la  congelation,  par  L.  Wladimiroff. 

150.  Das  SchitTshebewerk  «  Oelhafen-Lohle  ». 


PERMANENT  MEMBERS 

OF   THK 

INTERNATIONAL    ASSOCIATION 

who  became  members  of  the  St.  Petersburg  Congress 


Acouloff,   Constantin,    Ingenieur  ties   Yoies  de   Communication, 

Lecleur  au  Cours  de  Navigation  interieure  a  I'lnstitut  Polytech- 

nique  de  Kieff,  Institut  Polytechnique,  Kieff. 
Adler,  Max,  Rechtsanwalt,  6^,  Markt,  Dobeln  i.  Sa. 
Adlerberg,  Paul,  Ingenieur  des  Voies  de  Communication,  San- 

domir(gouv.  de  Radom). 
And.ruzzi,Nestore,Ingegnere  del  Genio  Civile,  Cavarzere  (Pro vincia 

di  Vcnezia). 
Angelini,  M.,  Fieceveur  des  Douanes,  Senigallia-Ancone. 

Balat.  V.  E.  M.,  Conducteur  des  Ponts  et  Chaussees,  a  Huy. 
Barrington,  W.,  M.  Inst.  C.  E.,  Clare  Chambers,  Limerick. 
Barzo,  Federico  P.,  Ingenieur  en  chef  de  la  Commission  du  Bio  de 

la  Plata.  Ol^ras  del  Riachuelo  (Boca),  Buenos-Aires. 
Bassermann,  Ernst,  Rechtsanwalt  u.  Stadtrat,  Mannheim. 
Batard-Razeliere,  Alexandre,    Ingenieur  en   chef  des    Ponts   et 

Chaussees,  Marseille. 
Bervoets,  Charles,   Agent  commercial,   1(3,   rue   des  Sculpteurs, 

Anvers. 
Beumer,  Wilhelm  (D'),  Generalsekretiir,  Mitglied  des  Reichstags, 

i.  Schumannstrasse,  DQsseldorf. 
Bienenfeld,  Bernard,  Consulting  Engineer  on  railways,  canals,  also 

asphalt  and  petroleum,  1117,  Hayward  Building,  San  Franscisco 

(Cal.). 
Bogart,  John,  Colonel,  Consulting  Engineer,  16,  Exchange  place. 

New- York. 
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Boileve.  Viclor,  Ingeuieur,  Seci*elaii'e  General  du  Sud-Ouest  navi- 
gable et  duIVCongresde  cette  Association,  74,  AlleesPaul-Riquet, 

Beziers  (Herault). 
Boissiere,  Albert,  Ingenieui-  ;i  la  Compagnie  Parisienne  du  Gaz, 

1:2 i,  boulevard  Magenta,  Paris. 
Bos.  11..  Entrepreneur,  Xieuwenbaven,  47,  Dordrecbt. 
Bos.   A.-W.,  Directeur   des   Travaux   de    la    Ville    d' Amsterdam, 

Ainslerdaiu. 
Bourgougnon,  Jules,  Ingeuieur  en  cbef  des  Ponts  et  Ghaussees, 

120,  Cours  Lieutaud,  Marseille. 
Bouvaist.  Gustave,   Ingenieur  en   chef  des  Ponts  et  Chaussees, 

Yesoul  (Haute-Savoie),  France. 
Bovermann.  Stadtbaurat,  Gobenstrasse,  18,  Dortmund. 
Bramardi,  Giovanni,  Ingenieur  en  chef  du  Genie  civil,  Cagliari 

(Sardaigne). 
Brinzinger,    .V.,    Baumeister  des   Gewerbe-Yereins,  13,  Ottilien- 

strasse,  Ksslingeu  a.  N. 
Brocxmann,  Guillermo,  Ingenieur  en  chef  du  Service  Central  de 

Signaux  rnari times,  Calle  de  San  Lorenzo,  11,  Madrid. 
IBrotan,  Johann,  Inspektor  der  K.  K.osterreichischen  Staatsbahnen, 

Gmund  N.  0. 
Bruun,  Palle,  Ingenieur-Assistent,  Hojbroplads,  Kjolenhavn. 
Bubendey,  Johann-Friedrich,  Wasserbaudirector  der  freien  und 

Ilansestadt  Hamburg,  Dalmannstrasse,  Hamburg. 
Bueren,  Heinrich,  Kaufmann.  126,  Engelstrasse.  Miinster  i.  Westf. 


Camena  d' Almeida,  Pierre-Joseph,  Professeur  de  Geographie  a 
rUniversite  de  Bordeaux,  15,  rue  Villedieu,  Bordeaux. 

Caminada,  Pietro,  Ingenieur,  Piazza  di  Pietra,  63,  Rome. 

Candiani,  Leopold,  Ingenieur,  Via  Petrarca,  5,  Milan. 

Cardin,  Charles-Armand,  Ingenieur  ordinaire  des  Ponts  et  Chaus- 
sees, b'2,  quaidu  Mont-Ribondet,  Rouen. 

Carpi,  Leonardo,  Cominandeur,  Ingenieur,  Oflicier  desordresde  la 
Legion  d'honneur  etde  Leopold,  10,  Via  Vittoria,  r>ome. 

Carstanjen,  Max,  Regierungs  Baumeister  a.  D.,  Stellvertretender 
Director  des  Bruckenbauanstalt  Gustavsburg,  Wiesbadener 
Allee,  69,  Biebrich  a.  R. 

Castiglioni,  Carlo,  Ingenieur.  4,  San  Gerolano,  Milan. 

Cay,  William-Dyce,  M.  Inst.  C.  E.,  F.  R.  S.  E.,  1,  Albyn  place, 
Edinbui-gh. 
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Cervantes,  Francisco,  Ingeniero,  Director  de  la  Junta  tie  Obras  del' 

Puerto.  Almeria. 
Chargueraud,  Andre,  Inspecteur  General  des  Fonts  et  Ghaussees, 

Conseiller  d'Etat,  Directeur  des  Routes,  de  la  Navigation  et  des 

Mines,  17,  avenue  du  Trocadero,  Paris  (XVP). 
Coletta,  Nicola,  Inspecteur  superieur  du  Genie  CiviL  President  de- 
section  auGonseil  Superieur  des  Travaux  Publics.  Pionie. 
Collard.  C,  Administrateur,  Directeur  General  de  la  Compagnie- 

Generale  de  Navigation  H.  P.  L.  M.,  11,  quai   Pvambaud,  Lyon 
Contag,  Hellmut,    Kgl.  Regierungsbaumeister,    Fisherglaris,    25, 

Mind  en  in  Westf. 
Cool,   Wouter,    Ingenieur   des   Travaux    puljlics    de    la   ville   de 

Rotterdam,  42,  Yoorschoterlaan,  Rottei'dam. 
Cordeiro  de  Sousa,  Jose-Maria,  Ingenieur  en  chef,  Directeur  des 
.Services  Fluviaux  et  Maritimes  (3*'  Direction),  114-1°,  Paia  Nova 

da  Trinidade,  Lisbonne. 
Cossoux,    N.-Y.-Leon,    Ingenieur,    12,    Place    Armand    Steurs, 

Bruxelles. 
Couraga,  Joao  da  Costa,  Conseiller,  Ingenieur  au  service  du  Minis- 

tere  des  travaux  publics,  108-1",  Calgada  da  Estrella,  Lisbonne. 
Crahay  de  !Franchimont,  Henri,  Ingenieur  en  chef  des  Ponts  et 

Chaussees,  12,  rue  du  Regard  (VP),  Paris. 
Crugnola,  Gaetano,  Professeur,  Ingenieur  en  chef  de  la  Province  de 

Teramo,  Teramo. 
Cuenot,  Gabriel,  Ingenieur  en  chef  des  Ponts  et  Chaussees,  64,  rue 

Fulton,  Angers. 
Czarnomsky,  Wenceslas,  Ingenieur  de  la  Direction  principale  de  la 

Navigation  maritime  et  des  Ports  de  commerce,  32,  rue  Kiro- 

tchnaia.  log.  64,  Saint-Petersbourg. 


Dabat,    Leon,    Directeur    de  I'Hydraulique   et  des  Ameliorations 

agricoles  au  Ministere  de  I'Agriculture,  Paris. 
de  Bovet,  Armand,  Administrateur-Delegue  de  la  Societe  generale 

de  Touage  et  de  Piemorquage,  Vice-President  de  la  Societe  fran- 

caise  de  Navigation  et  de  Construction  navale,  3,  avenue  du  Coq,. 

Paris. 
Decauville,  Paul,  Ingenieur,  ancieu  Senateur,  7,  boulevard  Beau- 

.s(''iuur.  Paris. 
de  Gaydebouroflf,  Joseph,  Ingenieur  des  Voiesde  Communication,. 

Batoum. 
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de  Hoerschelmann.  Emile,  Conseiller  d'Etat  actuel,  Chef-en- 
fonctionr?  de  la  Direction  des  Voies  de  Coiiiinunicatioii  de  la  region 
de  Varsovie,  Administration  des  Voies  de  Coniniiinication,  rue 
Novy  Swiat,  13,  Varsovie. 

de  Joly,  G.,  Ingenieur  en  chef  des  Fonts  et  Cliaussees,  Attache  an 
Service  central  des  Phares  et  BaHses,  43,  avenue  du  Troca- 
dero,  Paris  (XVP  . 

de  Jongh,  G.  J..  Ingenieur  en  chef,  Directeurdestravaux  de  la  vilie 
de  PiOtterdam,  2,  Oosterkade,  Rotterdam. 

Deking-Dura,  Adrianus,  ancien  Ingenieur  en  chef  de  la  province 
d'Overijssel,  Stadhouderslaan,  53,  La  Have. 

Dekkers,  J.-L  ,  Membre  de  la  Firme  Ruys  etC''',  Agents  maritimes, 
(Consul  du  Chili,  9,  quai  aux  Charbons,  Anvers. 

de  Kwitzinsky,  Lucien,  Ingenieur,  Conseiller  d'Etat  actuel,  5,  rue 
Eriwanska,  Varsovie. 

Delachanal,  Elie,  Ingenieur  en  chef  honoraire  de  la  Charnbre  de 
commerce  du  Havre,  5t2,  route  de  Brie,  Brunoy  (Seine-et-CMse). 

de  Lipine,  Alexandre,  Ingenieur,  Chef  de  section  des  Voies  Xavi- 
gables,  17,  rue  Italianskaia,  Saint- Petersbourg. 

Delleur,  Jean-Henri,  Ingenieur,  Entrepreneur  de  Travaux  hydiau- 
liques,  79,  chaussee  de  La  Hulpe,  Boitsfort  (Bruxelles). 

De  Maeght.  Auguste,  Ingenieur  des  Mines,  Ingenieur-p]lecti-icien^ 
'21.  rue  des  Bogards,  Louvain. 

de  Palitzyne,  Eugene,  Ingenieur  des  Voies  de  Communication,. 
Direction  des  Voies  de  Communication,  Kazan. 

de  Panafieu,  Maurice,  Ingenieur  des  Arts  et  Manufactures,  t20,  rue 
de  Madriil,  Paris. 

De  Sanctis.  Paolo-Emilio,  Ingenieur,  110,  \"ia  Gioacchino  Belli^ 
rioine. 

de  Smet  de  Naeyer.  M.,  President  de  l' Association  des  Interets 
.Maritimes  de  Gand,  47,  rue  de  la  Vallee,  Gand. 

de  Souza  Gomes.  J. -P.,  Inspecteur  general  des  Travaux  publics, 
20,  Largo  da  Bibliotheca,  Lisbonne. 

de  Timonoff  (i^xcellence  ,  Professeur  a  I'lnstitut  des  Ingenieurs 
des  Voies  de  Communication,  Directeur  des  Voies  de  Communi- 
cation de  la  region  de  Saint-Petersbourg,  Membre  du  Conseil 
superieur  technique  a  la  Direction  generale  de  la  Navigation  mari- 
time et  des  Ports,  President  et  Secretaire  General  de  la  Commis- 
sion d'organisationduXPCongresde  Navigation.  10,Bronnitzkaia^ 
Saint-Petersbourg. 
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de  Uhagon,  Piecaredo,  Ingenieur  en  chef  du  Corps  national  des 
Ingenieurs  des  Routes,  Canaux  et  Ports,  4,  Yalenzuela,  Madrid. 

de  Vidts,  Emilio,  Ingenieur-Conseil  de  Travaux  hydrauliques, 
Casilla  1439,  Valparaiso. 

Devie,  Gabriel,  Unternehiner,  Karlovac. 

de  Vries,  W.  P.  Entrepreneur,  97,  Ekaterinewsky  Canal,  Saint- 
Pete  rsljourg. 

De  "Winter,  Francois,  Ingenieur,  chef  de  service  des  Etablisse- 
ments  maritimes  d'Anvers,  20,  rue  des  Architectes,  Anvers. 

Dezort,  Jan  (D""),  Advokat,  Miigliz  (Miihren-Oesterreich). 

Billies,  Camille,  Indu-triei,  9,  rue  de  la  Princesse,  Bruxelles. 

Ducrocq,  Ingenieur  en  chef  des  Ponts  et  Chaussees,  Le  Havre. 

Dufourny,  Alexis,  Ingenieur  en  chef,  Directeur  des  Ponts  et 
Chaussees,  29,  avenue  de  la  BrabanQonne,  Bruxelles. 

du  Plessis  de  Richelieu.  Andreas  (Phya  Cholaynt  Yothin),  Vice- 
Amiral,  77,  Bredgade,  Copenhague. 

Dusing-,  Ernst,  Kgl.  Preuss.  Regierungs  u.  Ban  rat,  Preuss.  Rhein- 
schilTahrts  Inspektor,  Kurfurstenstr.86,  Coblenz. 

Dusuzeau,  Leon,  Ingenieur  en  chef  des  Ponts  et  Chaussees,  rue 
de  I'Aigle,  Compiegne. 


Egan,  Edward,  Ingenieur,  Inspektor,  Professor,  Handelsministe- 

i-ium,  Budapest  II. 
Egan,  William,  Rheder,  Frankfurt  am  Main. 
Eisenhuth,  Ludwig,  Konigl.  Oberingenieur  der  Kroatslavon  Lan- 

desregierung,  Kai'lstadt  in  Kroatien. 
Engels,  Hubert,  Professor  an  der    Technischen    Hochschule    in 

Dresden,  Geheimer  Hofrat,  Schweizerstrasse-,  12,  Dresden. 
Erhard,  Francois,  Ingenieur,  60,  rue  Saint-Lazare,  Paris. 
Erlenbach,  Max,  Fabrikant,  Kaiserstrasse,  5,  Nurnberg. 


Farago,  Leopold,  Ingenieur, Conseillerde  section  auMinistere  Royal 
Hongrois  de  I'Agriculture,  place  du  Parlement,  11,  Budapest  V. 

Fecht,  Hermann,  Wirklicher  Geheimer  Oberbaurat,  Berlin. 

Flamant,  Alfred,  Aime,  Inspecteur  general  des  Ponts  et  Chaussees, 
11.  Ci-and'Rue,  Bourg-la-Reine,  France  (Seine). 

Flamm,  0.,  Geheimer  Regierungsrat,  Professor  der  Konigl.  techn. 
Hochschule  zu  Berlin,  193,  Uhlandstrasse,  Charlottenburg. 

Fontana,  Piero,  Ingegnere,  via  Gabrio  Casati,  1,  Milano. 
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Forchheimer,  Philipp.  Professor  an  der  technischen  Hochschule, 

Graz. 
Fortier-Beaulieu,    Kd.,    Indastriel,  rue  des    Taimeries,    Roanne 

(France). 
Fossataro,  Jean,  Ingenieur  du  Genie  civil,  Yenise. 
Franzius,    Georg,    Geheimei-    Admiralitatsrat,    7,    Schonberger- 

strasse,  Kiel. 
Freibourg.  Eugene,  Ingenieur  des  Yoies  de  Communication,  10,  rue 

Bronnitzkaia,  Saint-Petei'sbourg. 
Fries,    Amos-Alfred,  Captain,  Corps  of  Engineers,   U.  S.  Army, 

537,  Citizens  National  Bank  Bldg.  Los  Angeles  fCal)  U.  S.  A. 


Gerard,  Leon.  Ingenieur,  Ancien  President  de  la  Societe  Beige  des 

Electriciens,  102,  avenue  de  Tervueren,  Bruxelles. 
Gerardin,   P.,    Dii'ecteur   du   Journal  de   la   Navigation^    19,  rue 

Condorcet,  Paris. 
Gerdau,  Berthold,  Ober-Ingenieur,  L'>,  Xeanderstrasse,  Diisseldorf. 
Germelmann,  Wilhelm,  Geheimer  Oberbaurat  und  Yortragender 

Rat   im   koniglich   preussischen    Ministerium   der   offentlichen 

.\rbeiten,  Wilhelmstrasse,  80,  Berlin,  ^Y.  66. 
GersdorfF,    Curt.,    Koniglicher    Oberbaurat,    Weichselstrombau- 

direktor,  42*",  Sandgraben,  Danzig  in  ^Yestpr. 
Gherassimoff,  Nicolas,  Ingenieur  attache  au  Ministere  des  Finances 

pour  missions  speciales.  2,  Manegny,  Saint-Petersbourg. 
Gleim,  C.  0.,  Civilingenieur,  Dorotheenstrasse,  184,  Hamburg. 
Goldbach,  Josef,    k.   Ministerialrat    im  Ministerium    des  Innern, 

2,  Drachtgasse.  Wien. 
Goltermann,    Wilhelm,    Riegierungs  und    Baurat,     Waldhausen- 

strasse,  5*  ,  Hannover. 
Gonzalo,  Justo,  Ingenieur,  .\ttache  au  port  de  Barcelone,  Barcelone. 
Gorbena,  Yalentin,  Ingenieur  des  Routes,  Canaux  et  Ports,  36,  Gran 

Yia,  Bilbao. 
Grenier,  Louis-Theodore,  Ingenieur  en  chef  Directeur  des  Ponts 

et  Chaussees,  6,  quai  des  Teinturiers,  Gand. 
Gretschel,  Landesbaurat,Landeshaus,  Gartenstrasse,74,  BreslauII. 
Guerard,  M.-N.-Adolphc,  Membre  de  la  Commission  Internationale 

Consultative  du  Canal  maritime  de  Suez,  Inspecteur  General  des 

Ponts  et  Chaussees,  8,  rue  Picot  (avenue  du  Bois  de  Boulogne), 

Paris. 
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Gugenhan,  Max,  Baurat,  'A.  Kailstrasse,  Stuttgart. 
Guiffart,  Armand,  Ingeniem-  des  Fonts  et  Chaussees,  quai  Lainaride, 
Le  Havre. 


Hamel,   Fr.,  Obeibaurat,   Uderstrombaudirektor,  Oberpriisidium, 

Breslau. 
Hansen,  Fredcrik,  Wilhelm,  Major,  Directeur  dii  Canal   et    des 

Usines  hydrauliques  de  I'Etat  a  TroUhattan,  Trollhattan  (Suede). 
Hargot,  Charles,  Ingenieur  des  Mines  et  Entrepreneur  de  Travaux 

pidTlics,  17,  rue  Dartois,  Liege. 
Hegelmaier,    Paul,   Oberbiirgemeister    a.  d.  fruher  Mitglied  des 

tleutschen  R.eichtags  Landhauptstrasse,  63i,  Stuttgart. 
Henri,  Julio,  Chef  delaCommission  d'etudes  et  des  travaux  du  fleuve 

Uruguay,    Conception    del    Uruguay,    Entre-Piios    (Piepublique 

Argentine). 
Herbst,  Arthur,  k.  k.  Uberbaurat,  Drachtgasse,  2,  Wien,  I. 
Hermann,  Alexander,  Oberbaurat,  Teichstrasse,  Essen  a.  d.  Ruhr. 
Herrmann,    Abel,    Ingenieur  des  Fonts  et  Chaussees,    Di<'ecteur 

general  de  la  Compagnie  des  Ports  de  Tunis,  Sousse  et  Sfax, Tunis. 
Heyblom,  J. -P.,  Ingenieur-TCntrepreneur,  39,  Stationsweg,    Rot- 
terdam. 
Hirsch,  August,  Professor  an  der  technischen  Hochschule,  Nizza 

AUee,  97,  Aachen. 
Hoszpotzky,  Alois,  Ministerialrat  ini  k.  ung.  Handelsministerium, 

Budapest  II. 
Hubert,  Leon,  Ingenieur,  Membre  de  la  Chambre  des  Represen- 

tants,  Chimay  (Belgique). 
Hummel,  Christian-Martin ius,  Ingenieur  des  Travaux  Maritimes, 

6,  Nyvej,  Copenhague  V. 
Huttenhein,  D' Ing.  Ilerin.  Podliielskvstr.,  i8ni,  Hannover. 


Inglese,  Ignazio.  Inspecteur  superieur  de  Genie  Civil,  Rome. 
Ishibashi  Ayashiko,  Nogaku-hakushi,  Ingenieur  du  Ministere  des 

Connnunications,  Tokio. 
Janssen.  Ileinrich,  Ceneraldirektor  derBergwerksgesellschaftTrier 

ziillamm  in  W.,  Cappenberg-bei-Liinen  a.  d.  Lippe. 
Jensen,  Louis,  Ingenieur,  19a"-^,  Frederiksberg  AUe,  Copenhague  V. 
Jevane,  Stanislas,  Ingenieur  des  Voies  de  Communication,  17,  rue 

Italiaiiskaia,  Saint-Felersbourg. 
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-Jilek,  Anton,  Dr.  Ing.  Kgl.  Ijrihni.  Landosingenieur,  Dozent  der 
k.  k.  bohm.  technischen  Hoclischule,Melnieka.  ul6,  Prag.III-586. 

Jolly,  Gustave,  Ingenieur  civil,  1770,  rue  Lavalle,  Buenos  Aires. 

Jording,  August,  Stadtbaural,  25,  Luisenstrasse,  Ruhrort, 

Juncker.  Albert.  Inspecteur  General,  Secretaire  du  Conseil  gene- 
ral des  Ponls  et  Cbaussees,  'JO,  rue  Euler,  Paris  (YlII'"). 

Juzi,  Franz,  Regierungsrat,  15,  Teichstrasse,  Stade  (Prov. 
Hannover). 


Kachichi  Uchida,  Directeur  au  Bureau  de  la  Marine  marchande 

au  Ministere  des  Communications.  Tokio. 
Kaftan.  Jan,  bebordlich  autoris.  Civilingenieur  d.  z..  Landtags- und 

lleichsratbsabgeordneter,  oJOi,  Franzensquai,  Prag. 
Karpeles,    Ludwig,  Chefingenieur  der  bohm.  mahr.  Maschinen- 

fabrik.  llavlicekplatz,  8,  Prag. 
Katsutaro  Inuzuka,  Directeur  General  dea  Ponts  et  Cbaussees  au 

Ministere  de  I'lnterieur,  Tokio. 
Kempees,  A.-K.,  Digenieur  du  Waterstaatde  I'Etat,  Nymegen,  P.  B. 
Kindermann,  Franz,  Ingenieur,  Baurat  de-  Wiener  Stadlbauamts, 

llatbaus  1,  Wien 
Kisker,   ^Vilhelm,   Geheimer    Ober-Riegierungsrat    und    vortra- 

gender  Rat  im  koniglich   preussischen  Ministerium  der  olTent- 

lichen  Arbeiten,  Wilhelmstrasse.  80,  Berlin,  W.  66. 
Klempner,  Paul,  k.  k.  Ingenieur,  Ebersberg  b.  Linz  a/d  Donau. 
Knecht,    Fried. -Heinrich,    Direktor  der  Mannheimer-Lagerhaus- 

Gesellschatt,  Werfthallenstrasse,  Mannheim. 
Kozlowsky,    Georg,     Kgl.     preussischer     AYasserbauinspektor, 

Heidestrasse,  3,  Minden  i.  AVestf. 
Kramer,  Ernst,  Rhedereidirektor,  Vom  Rathstrasse,  Duisburg. 
Krause,  Carl,  SchilTrecder,  19,  Nicolaistadtgraben.  Breslau. 
Kresnik,  P.  (D""),  Dipl.  Ing.  k.  k.  v.  o.  Professor  a.  d.  Technischen 

Hochschiile  Briinn,  Briinn. 
Kretz,   Franz,  Civil   Ingenieur,  Bernhardstrasse,  19  i,  Karlsruhe 

(Baden). 
Kuhn,  Ernst,  Xegociant,  Place  de  Meir,  69,  Anvers. 
Kiippers,    Johann,    Direktor   der  Yer.   Frankfurter    Rhedereien 

{G.  m.  b.  H.)  Hafenstrasse,  30,  Duisburg. 
Kurcyusz,  Louis,  Ingenieur  des  Yoies  de  Communication,  71,  rue 

Marcliatkowska,  Yarsovie. 
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Labordere,  Piei're-Jeaii,  Ingenieiir  des  Fonts  et  Chaussees,  '2,  AUees 
d'Orleaiis,  Bordeaux. 

Lange,  Enrique-M.,  Directeur  General  des  Travaux  hydiauliques 
de  la  Nation,  Galle  Uspallata,  680,  Buenos-Aires. 

Le  Brun,  Raymond-Louis,  Ingenieur  civil,  4,  rue  Copenhague, 
Paris. 

Lefebvre,  Eniile,  Ingenieur  en  chef,  Directeur  des  Ponts  et 
Chaussees,  93,  rue  Hotel-des-Monnaies,  Bruxelles. 

Legay,  Leon,  Ingenieur  en  chef  des  Ponts  et  Chaussees,  Directeur 
des  Travaux  hydrauliques  de  la  Marine,  56,  rue  du  Port,  Lorient. 

Lels,  Jan,  Armateur,  Kinderdijk  (Pays-Bas). 

Lels  (junior),  M.,  Ingenieur,  Directeur  de  la  «  Kinderdijk  Machine 
fabriek  »  Kinderdijk  (Pays-Pas). 

Levy-Salvador,  Paul,  Ingenieur  au  Ministere  de  I'Agriculture, 
I,  rue  de  Berlin,  Paris  (IX''). 

Lindley,  William-H.,  M.  Inst.  C  E.,  Civil  Engineer,  29,  Blitter-sdortf 
Platz,  Erankfort-on-Main. 

Lindner,  Arthur,  Oberbauraut,  Strombaudirektor  der  Miirkischen 
Wasserstrassen,  Kurfurstenstrasse,  31,  Potsdam. 

Lito"Wtschenko,  Karp,  Ingenieur,  16,  rue  Bronnitzkai'a,  Saint- 
Pete  rsbourg. 

Loewer,  Eerdinand,  Wasserliauinspektor,  100,  Ritterstrasse;^ 
Hamburg. 

Lorenz,  Godfred,  Ingenieur  des  Travaux  du  port  de  Copeidiague, 
22,  Tordenskjoldsgade,  Copenhague  (K). 

Lubeck,  S.E.  J.,  Konsultierender  Ingenieur,  Mitglied  der  Gesell. 
Vattenbyggnadsbyran,  29,  Humlegardsgatan,  Stockholm. 

Luiggi,  Luigi,  Inspecteur  superieur  du  Genie  Civil,  Membre  du 
Conseil  superieur  des  Travaux  pidjlics  et  du  Coniite  d' Adminis- 
tration des  Chemins  de  fer  de  I'Etat,  Professeur  de  Travaux  mari- 
times,  a  I'Lniversite  de  Rome,  81,  Via  Sardegna,  Rome. 

Lundberg,  Karl,  Albert,  Hauptmatui  im  Kgl.  Wege  und  VVege 
und  Wasserbaukorps,  Oberingenieur  des  Stiidtische  Hafen-  imd 
Briickenbauamt,  Karlanagan,  38,  III,  Stockholm. 


Maese  y  Pena,  Manuel,  Ingenieur,  Directeur  de  Poit  de  Taragoua, 

Rauibla  de  San  Juan,  36,  Taragona. 
Maffezzini,  Anatorc,  Ingenieur  en  chef  du  Genie  civil,  Ancone. 
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Maganzini,  Italo,  Inspecteur  Saperieur  du  Genie  Civil,  President 

de  section  au  Gonseil  superieur  des  Travaux  publics,  Membra  de 

la  Commission  Internationale  Consultative  du  Canal  maritime  de 

Suez,  Via  Vittorio  Colonna,  27,  Rome. 
Mallet,  Paul-Alt'red,  Ingenieur  des  Arts  et  Manufactures,  Membre 

de  la  Chambre  de  commerce  de  Paris,  60,  rue  Saint-Lazare,  Paris. 
Malm,  Karl,  Oskar,  Gosta,  Oberleutnant  im  kgl  Wege  und  Wasser- 

baukorps,   Oberingenieur  dor   Wasserwerkanlagen,   Trolhattan 

(Schwerin). 
Martens,  Oskar,  D''  pliil.   Handelskammei'  Syndikus,  Spitthof,  4. 

Dortnuuid. 
Marzolo,  Paolo,   Capitanu  di   Fregata  nella   11'*  Marina   Italiana, 

Direttoredel  Regio  Istituto  Idrografico,  Genes. 
Massalski,  Joseph,  Ingenieur  maritime,  9,  boulevard  Malesherbes. 

Paris. 
Mathies,  11.,  Generaldirektor  der  Union  Akl.  Gesell.,  Regierungs  u. 

Baurat  a.  D.  73,  Kaisei"  Wilhelmstrasse,  Dortmund. 
Maximoff,  Serge, IngenieurdesYoies  de  Communication,  '2I,Zabal- 

kanski  persp.,  Saint-Petersbourg. 
Mayreder,  Rudolf  (D'"),  Ingenieur,  Raudirektoi'  der  Union-Bauge- 

sellschaft,  Naglei'gasse,  6,  Wien. 
Meek,  Bernhardt,  Consul,  Niirnberg. 
Medici   di  Marignano,    Gaetano,  Ingenieiu-,   17,  Via  Boccaccio, 

Milan. 
Mello  e  Mattos,  Jose,  Maria,  Ingenieur  civil,  rua  da  JiuKjueira,  200, 

Lisbonne. 
Mendes  Guerreiro,  Jean-Varissimo,  Inspecteur  General  des  Ser- 
vices des  Travaux  publics  de  Lisbonne,  14,  Cal<;ada  do  Sacramento, 

Lisbonne. 
Middeldorf,   Wilhelm,   Kgl.    Baurat,    Baudireklor    der    Kmscher 

Genossenschaft,  Mozartstrasse,  7,  Essen-Ruhr. 
Migliardi,  Giovanni,  Ingenieur  naval  et  mecanicien,  Savona. 
Minorini,  Francesco,    Ingegnere,  Via  Aurelio  SafTi,  6,  Milano. 
Molini,  Luis,  Ingenieur-Directeur  du  port  de  Seville,  Seville. 
Monch,  IL,  Geheimer  Baurat  u.  Vortragender  Rat  Reichs  Marine 

Amt,  Berlin. 
Monche,    Andres,   Directeur  des  Travau.x  du  port  de  Barcelone, 

Barcelone. 
Moriyama,  K.,  Capitaine  de  fregate,  Attache  naval  du  Japon,  rue 

Magellan,  Paris. 
Moschini,  Alexandre,  Ingcnieiu',  .S.  Nicolo,  Padova. 
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Mrazik,  Joliaun,  k.   k.   Hofrat,  Yorslaiid  der  techiiische  Abteilung 

der    Direktion    fiir  den  Bau  der  \Yasserstrassen,    Kohlmesser- 

gasse,  3,  Wien  (I). 
Miilberger,   ^lax,    Oberburgermeisler  der  Stadt  Esslingen,    Ess- 

lingen. 
Miiller,  Bohuslaw,  k.  k.  Oberingenieur,  Prag-Karolinental,  145. 
Miiller,  Hugo,  Geheimer  Expedierender  Secrelar  iind  Kalkulator 

im  Ministeriiim  der  OfTentlichen  Arbeiten,  Ladenbergstrasse,  3, 

Dahlem  (Berbii). 


Naude,   Einile-Jeari,  Ingenieiir  des  Fonts  et  Chaussees    (Service 

special  de  la  Navigation  entre  la  Belgique  et  Paris),  o4,  rue  du 

Gouvernement,  Saint-Quentin  (Aisne). 
Niese,  A.,  Kgl.,  PLegierungs  u.  Baurat,  Badenstrasse,  8,  Stralsund. 
Nikolsky,  Alexandre,   Ingenieur  des  Yoies  de   Communication, 

17,  Italianskai'a,  Saint-Petersbourg. 
Nobel,  C,  Directeur- Adjoint  des  travaux  de  la  ville  de  Tlotterdam, 

78,  Esscbeidaan,  Rotterdam. 


Ockerson,  J.  A.,  Civil  Engineer,  U.  S.  Commissioner  Mississippi 
River  Improvement,  1119,  Liggett,  BIdg.  Saint-Louis,  Mo. 

Okino  Tadao,  Kogaku-hahushi,  Ingenieur  du  Ministers  des 
Communications,  Tokio. 


Pastakoff,  Warlan,  Ingenieur  des  voies  de  communication, 
7,  Cbamp  de  Mars,  Saint-Petersbourg. 

Patzauer,  Dr.  Hans,  Sekretar  des  Mitteleuropaischen  Wirtschafts- 
M'rcines  in  Oesterreich  I  Schaullergasse,  2,  Wien. 

Peters,  G.-L.-W.,  Commissaire  delegue  de  la  Societe  Interna- 
tionale pour  rp]ntreprise  de  Travaux  pul)lics,  Ekaterinewsky 
Canal,  97,  Saint- Petei'sbotu'g. 

Petrik,  Josef,  Ingenieur,  9,  Karlsplalz,  Prague  II. 

Piens,  Charles,  Tngeni(MU'  principal  des  Ponts  et  Chausees,  1,  rue 
Nciivc,  Jb'uges. 

Pollacsek,  Eugcn,  Directeur  general  de  la  «  Atlantica  »,  Societe 
anonyme  pour  la  navigation  maritime,  Szecheny  utca,  14,  Buda- 
pest V. 
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Pouzyrewsky,  Nestor,   Ingenieiir,  52,    Canal    (^allierine,    Saint- 
Pete  rsboiirg. 
Priismann,  A.,  Oberbaui'at,  Sirnsstrasse,  "Ii,  Hannover. 


Quinette  de  Rochemont,  Eniile-Theodore  (Barou),  Inspecteur 
General  des  Fonts  et  Chaussees,  Directeur  des  Phares  et  Balises, 
Direction  des  Phares,  43,  avenne  dn  Trocadero,  Paris. 


Ramm,  Axef,  Chef  dn  (lontrole   financier  de  hi  ville  de   Gotheni- 

l)ourg,  Gothembonrg  (Snede). 
Rehder,  Peter,  Dr.  Ing  Oberbaudirektor,  Geninerstrasse,  3,  Lubeck. 
Reigersman,    G.-A.,    Ingenienr   des  Travanx  pnbhcs  de  la  Ville 

d'Amsterdam,  Amsterdam . 
Renner,  Willielm.  Dipl.  SchilTbaningenienr,  Werftdirektor,  Villa 

Sor.  8,  Ilakospalota  bei  Bndapest. 
Ribiere,  Charles,  Ingenienr  en  chef  des  Ponts  et  Chaussees/Servicc 

centi'aldes  Phares),  43,  avenne  du  Trocadero,  Paris  (XVP). 
Richald,  Joseph,  Digenieur  Principal  des  Ponts  et  Chaussees,  Profes- 

seur  a  I'Universite  de  Gand.  Doyen  de  la  Facnlte  des  sciences, 

69,  rue  Archlmede,  Bruxelles. 
Richert,  Johan,  Gustav,  Professor  a.  d.  Technischen  Hochschule 

Konsultierender  Ingenienr,  Mitglied  der  Gesell.  Vattenbyggnadsb. 

16,  Normalingsborg.  Stockholm. 
Roldau,  Manuel,  Ingenienr  civil  des  Mines,  li^  c/c,  rua  Rodrigo  da 

Fonseca,  Lisbonne. 
Rollmann,  Julius,    Kaiserlicher  Marine   Uaurat,    Gouvernement- 

ilirektor,  Friedrichstrasse,  Tsingtau,  Chine. 
Roosing,   Jacques,   Directeur  des   Installations  de   Commerce  et 

Administrateur  des  Entrepots  de  la  ville  de  Rotterdam,  Rotterdam. 
Rota,  Guiseppe,  Directeur  des  Constructions  Navales  du  Chan  tier 

Royal  de  Castellamare  di  Stabia,  Castellamare  di  Stabia. 
Rotger,   Max,    Vorsitzender   des  Directoriums   der   Firma   Fried. 

Krupp,  48,  Linden  Allee.  Essen  a.  R. 
Roundo,    Alfred,    Ingenieur   des  Voies   de    Communication,   10, 

P)ro no i tzkaia,  Saint-Pete rsbourg . 
Russ,    Victor    (D'),    Priisident    der    Oesterreichischen    iNordwest- 

DampfschifTahrtsgesellschaft,  Mitglied  des  k.  k.  Staatseisenbahn- 

rates  und  des  Beirates  fiir  Wasserstrassen,  Mitglied  des  Oester- 

reich  Herrenhauses,  3,  Lothringerstrasse,  Wien. 
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Salmojraghi,  Darvino,  Ingenieur,  Piazza  Gastello,  17,  Milaiio. 
Sanford,  J. -J.,    Major   of  the  Corps  of  Engineers   of  the  United 

States  Army,  Witterspoon  Building,  Pliiladelphia. 
Sanjust  di  Teulada,  Edrnond,  Ingenieur  en  ctief  du  Genie  Civil, 

Secretaire  General  du  X"  Congres  International  de  Navigation, 

21,  Via  Aurelio  SalTi,  Milan. 
Schahovskoi',  Vsevolod  (Prince),  Gentilhomme  de  la  Chambre  de 

Sa  Majeste  I'Empereur  de  Russie,  Fonctionnaire  pour  missions 

speciales  pres  S.  M.I.  le  Directeur  en  chef  de  la  Marine  marchande 

et  des  Ports,  25/34,  rue  Tozgovaia,  Saint-Petersbourg. 
Schemmel,  Bernhard.  Kaiserl.  Baurat,  Christoph  TIeerstrasse  Hiir, 

Strassburg-,  i.  E. 
Scheveloff,  V.,  Ingenieur,  Dvortzvy,  I,  Taganrog. 
Schmidt,  Georg.  H.,  Hafenbaudirektor,  Gutenbergstrasse,  36,  Dort- 
mund. 
Schnapp,  Friedrich,  Kgl.  Wasserbauinspector  im  Ministerium  der 

olftMitl.  Arbeiten,  80,  Wilhelmstrasse,  Berlin. 
Schneller,   Otto,  Edler  von  Mohrthal,  k.  k.  Baurat,   Ivohlmesser- 

gasse,  3,  Wien  I. 
Scholer,     Kaiserlicher  Begierungsrat,   Mitglied  des  Kaiserlicben 

Kanalamts,  Kiel. 
Schulze,  F.  W.  Otto,  Professor  an  der  Technischen  Hochschule  in 

Danzig,  22"  ,  Heiligenbrunner  Weg,  Langfuhr  bei  Danzig. 
Schumacher,  A.,  Direktor  der  Kolnischen  Tiefbau-Gesellschafl, 

lil,  llansaring,  Koln. 
Schumann,    ICgon,    Kaiserl.    Begierungsrat,     Braudenburgische 

Strasse,  IS"^  ,  Siidende  b.  Berlin. 
Sedlatzek,  Karl,  Chefraiacteur  und  Verleger  des  Deutschen  General 

Anzeigei's,  20i,  Camphausenstrasse,  Berlin,  S.  59. 
Sigal,  C,  Entrepreneur,  Utrecht. 
Silvestri,  Jean,  Membre  du  Comite  pour  la  Navigation  interieui'e 

do  ritalie,  16,  Corso  Venezia,-  Milan. 
Smedberg,  Magnus,  Albrecht,  Richard,  Civil  ingcnior  S.  t.  Eriks 

gatan,  35,  Stockholm. 
Smit,  llendrik,  Constructeur  de  navires,  Kindei'dijk. 
Smrcek,  Anton,  Ingenieur,  Professeur  a  I'Ecole  imperiale  royale 

ItM^tinique,  Briinn  (Moravie). 
SobolefF,  Basile,  Taganrog. 
Stein,  Theodore,  Technicien,  Ingenieur,  Bureau  des  V^oies  de  Com- 

iiMiriication,  vis-a  vis  Progres,  Moscou. 
Stenz,  Joseph,  Reader,  Mainz. 
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Sternberg,  Oscar,  Direktor  a.    Kgl.  Schwed,  V.  Consul,  liismark- 

strassc,  Mannheim. 
Stevens,   Marshall,  F.-S -S.,   Managing    Director,    18,     Kxchange 

street,  Manchester. 
Stinnes,  Leo,  Bergwerksbesitzer,  50,  Werderstrasse,  Mannheim. 
Suling,  Eduard,  Ban  rat,   Verwaltungsgebaude  im  Zollausschluss- 

gebiet,  Bremen. 
Suppan,  K.-Y.,  Schills-Oberinspeklor,  Vertreter  der  Erslen  k.  k. 

Donau-DampfschilTahrt  Gesellschaft,  Wien. 
Sympher,  Leo,  Dr.  Ing.  Geheimer  Oberbaurat.  Yortragender  Rat 

im  Ministeriiim  der  ofTentlichen  Arbeiten,  125,  Leipzigerstrasse, 

Berlin. 
Szezepaniak.  Johann,  Ingenieur,   k.  k.   Inspektor  der  General- 

Ins[)ektion  der    oslerr.    Eisenbahnen,    Mitglied    der    Standigen 

Delegation  des  lY.   osterr.   Ingenieur-Tages,  Rasumofskygasse, 

2.  Wien  III. 


Tarlarini,  Carlo,  Ingenieur,  135,  Corso  Yercelli,  Milan 
Tchaplyguine,  AYoldemar,  Directeurdes  Yoiesde  Communication 

de  la  region,  Moscou. 
Tchekhovitch,   Paul,   Ingenieur  des   Voies   de   Communication, 

(Jdessa. 
Tegner,   Paul,   Martin,  Directeur   de   Navigation,   l-'  Lieutenant, 

33,  Bredgade,  Copenhague. 
Tillinger,  Thadee,  Ingenieur  des  Yoiesde  communication,  Sous- 

Inspecteur  de  Navigation  a  Twer,  Quai  du  Yolga,  Maison  Klupfer, 

Twer. 
Torri,  Albert, InspecteurSuperieur|du  Genie  Civil, Piazza Spagna, 3, 

Rome. 
Treniukhinn,  Yladimir,  Ingenieur  des  Yoies  de  Communication, 

charge  du  cours  des  Consti'uctions  maritimes  a  ITnstitutPolytech- 

nique  de  Saint-Petersbourg,  Yosilievsky  Ostrof,  15,  ligne  \V  72, 

Saint-Pete  rsbourg. 
Troost,  J. -P.,  Directeur  General  des  Ponts  et  Chaussees  a  titre 

l)ersonnel,  38,  rue  de  Louvain,  Bruxelles. 
Troubine,  Kronide,  Ingenieur,  Chef  de  la  Partie  de  lalDescription 

(111  II.  Irtych,  Tomsk  (Siberie). 
Tsimbalenko,   Leon,   Ingenieur  des  mines,   Direction  des   Yoies 

Navigables  et  Chaussees,  17,  Italianskaia,  Saint-Petersbourg. 
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Valentini,  Carlo,  Ingenieur  en  chef  dii  Genie  Civil,  Bologne  (Italie). 
Vandenperre,  Leon,  28,  avenue  de  la  Porte  de  Hal,  Bruxelles. 
van  der  Goes.  A.,  Avocat,  Nimegue. 

Van  der  Hoeven,  W.  M.,  Entrepreneur,  Sliedrecht,  Pays-Bas. 
Vanderlinden,  Jean-Florimond,  Ingenieur  en  chef,  Directeur  des 

Ponts  et  Chaussees,  Adrninistrateur-Inspecteur  de  I'Universite  de 

Gand,  27,  Cour  du  Prince,  Gand. 
Van  der  Schueren,  Pierre-Julien,  Ingenieui'  I'rincipal  des  Ponts  et 

(ihaussees,  9,  rue  du  Jardin,  Ostende. 
Van  Wetter,  Ingenieur  des  Ponts  et  Chaussees,  2,  rue  des  TeUiers, 

Mons. 
Vedel,  Andreas  Peter,  Ingenieur  Jdu  Port,  3,  St-Poulsgade,  Aarhus. 
Verspreeuwen,  Jules,  Echevin  du  commerce  de  la  Yille  d'Anvers, 

2,  rue  Herreyns,  Anvers. 
Vidal,   Paul,   Ingenieur  en  Chef  des  Ponts  et  Chaussees,  2,  rue 

J. -J.  Bel,  Bordeaux. 
Visconti-Venosta,  Cesare,  Ingenieur,  34,  Via  Boccaccio,  Milan. 
Vitta,   Edoardo,  Cav.,  Ingenieur,  17,  Yiale  Margherita,  Florence. 
Voisin,  Jean,  Ingenieur  en  chef  des  Ponts  et  Chaussees,  16,  rue  des 

A'ieillards,  Boulogne-sur-Mer. 
Volkmann,  Max,  Ptegierungs-  und  Geheimer  Baurat,  Scharnhof- 

strasse,  5,  Hannover, 
von  Bartsch,   Walter,  Geheimer,   Ilegierugsrat  und  Vortragender 

Hat  im  Kgl.  Preussischen  Ministeriuni  fiir  Handel  und  Gewerbe, 

Meierottostrasse,  1,  Berlin  W. 
von  Deumming,  Albert,  Oberbaudirektoi-  im  kuniglich  Preussi- 
schen Minislerium  der  oilentlichen  Ai-beiten,  Wilhelmstrasse,  80, 

Berlin  W,  66. 
von  Pirko.  Franz,  Landes  Ausschulz,  Herrengasse,  13.  Wien. 
von  Pompery,  Elemer,  Sektionsrat  im  k.  ung.  Patentamt,  Direktor 

des  ung.  Ingenieur  und  Architekten   Yereins.   I.  Gellert  ter  3, 

Budapest. 
von   Studnitz,   Arthur,   Kunigl.    Sachs.   Begierungsrat  a.  D.,  Be- 

griinder  des  Zeitschrift  «  Das  Schitf)),  26,  Lindenstrasse,  Berlin 

S.  W. 
von  Weltzien,  Adalbert,  Dipl.  Ingenieur,  Saperni  H.  Kb.  16,  St- 

Petersbouru. 


Wendemuth,    G.-L.,  Baurat,    Mitglied   der  AYasserbaudirektion, 
14,  Ualmannstrasse,  Hamburg. 
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"Westergaard,  Viggo,  VVassei-baadirektor,  Vosterbi'ogade,  67, 
Kopenliagen  (V). 

Wiegand  (D""),  Heinnch,  Geiieraldifektor  der  Xorddciitsclien 
Lloyd,  Bremen. 

Winter,  P.,  Direktor  der  nuaiverwalUiiig,  (Jaaiverwaltung,  Ham- 
burg. 

Woitkiewicz,  Micbel,  lugeiiieur,  Costroma  (Uiissie). 

Wolfschiitz,  Josef,  Laiidesljaurat,  Laiidhaus,  Briimi. 

Woods,  Henry,  D.,  Civil  F^ngineer,  Publics  Works  (K.  C.  P.^ 
99,  Highland  Street,  West  Newton  (Mass). 

Wortman,  H.,  Ingenieur  en  chef  Directeiir  dii  Waterstaat, 
Haarlem. 

Wyns,  Alphonse,  Indiisli-iel.  5U,  rue  Pliilippe-le-Bon,  Bruxelles. 


Yelaguine,  Alexandi-e,    Ingenieur,   10,  Bronitzkaia,  Saint-l*eters- 
bouru. 


Zrust,  Johann,   Disponent  dei'    Schwadowitzer    Kohlen   Bergbau 
Gesell.  Bahnhof,  KoniggratzH. 


TEMPOPtARY  MEMBEES 


Abramoff,  A.  G.,  Capitaine  de  vaisseau,  Kronstadt  (Paissie). 
Abramoff,  Tli.J.,  Yassili  Ostrov,  T"*"  ligne,  12,  Sainl-Petershourg, 

(Rnssiei. 
AdadourofF,  X.  E.,  Iiigenieur  des  voies  de  communication,  rue 

Nadejdinskaia,  31,  Saint- PetersbouFg  (Russie). 
Adamovitch,    E.  0..    Perspective   Yladimirski,    13,  Saint-Peters- 

bourg  (Piussiej. 
Adamovitch  (M"*'   Helena),    Perspective    Yladimirski,    13,    Saint- 

Petersbourg  (Russie). 
Adlerberg  (M"""  Marguerite),    Siasskye   Riadki,  district  Nouvelle 

Ladoga,  Gouvernement  de  Saint-Petersbourg  (Russie). 
Adrianoff,   A.  Y.,   Ingenieiir  des   voies   de   communication,   rue 

Bronnitskaia,  10,  Saint-Petersbourg  (Russie). 
Aekerle,  W.  F.,  Ingenieur  des  voies  de  communication,  Windau 

(Uiissie). 
Agareff,  X.  A.,  Clief  de  I'exploitation  des  voies  navigables,  Saint- 
Petersbourg  (Russie). 
Ahldin,  A.,  Ingenior,  Stockholm,  Suede. 
Ahonen,  A.,  Ingenieur,    Chef  du  district  du  chemin  de  fer  de 

I'^inlande  (Russie). 
Akimoff,  A.  A.,  Ingenieur  des  voies  de  communication,  KiriUov, 

Gouvernement  de  Novgorod  (Russie). 
Albrecht,    Gustave,   Echevin  du  commerce  et  de   la    navigation, 

quai  Yan  Dyck,  8,  Anvers  (-Belgique). 
Albrecht  (M"'^  Juliette),  quai  Van  Dyck,  8,  Anvers  (Belgique). 
Albrecht  (M'""  Pauline),  quai  Yan  Dyck,  8,  Anvers  ('Belgique). 
AlexeieflF,  B.  X.,  Ingenieur  des  voies  de  communication,  Xijni- 

Novgorod  (Russie). 
Alexeieff,  K.  A.,  Moika,  81,  Saint-Petersbourg  (RussieV 
Alymoff,  A.  A.,  Ingenieur  des  voies  de  communication,  Kholm, 

Gouvernement  de  Lioublin  (Russie). 
Alymoff,    Y.  S.,    Ingenieur    naval,    rue    Kanatnaia,    36,    Odessa 

(Russie). 
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Amatouni,  N.  I.,  Ministere  dii  commerce  et  de  I'industrie,  Saint- 
PetersboLirg  (Russie). 

Aminow,  baron  B.  A.,  Ingenieur  des  voies  de  communication, 
Directour  de  la  region  de  Tomsk,  Tomsk  (Russie). 

Amossofif,  M.  G.,  Ingenieur  des  voies  de  communication,  Prat- 
cliechny  pereoul.,  5,  Saint-Petersbourg  (Russie). 

Andreevski,  X.  N.  (Russie). 

Andronnikoff,  prince  J.  J.,  Mairede  la  ville  de  Batoum  (Russie). 

Antochine,  X.  K.,  Ingenieur,  9"""  ligne,  42/39,  Saint-Petersbourg 
(Russie). 

Antonofif,  X.  D.,  Ingenieur  des  voies  de  communication,  Kazan 
( ilussie). 

Apostoloff,  S.  A.,  Ingenieur,  Perspective  Yosnessenski,  55,  Saint- 
Petersbourg  (Pvussie). 

ArchaouIofF,    Y. ,    Ingenieur,    rue    Xijegorodskaia,    31,    Saint- 
Petersbourg  (Piussie). 

Arkhanghelski,     X.    A.,     Ingenieur,    Colonel,    Tsarskoe     Selo 
( Russie). 

Arkhiepiskopoff,  X.  D.,  Ingenieur  des  voies  de  communication, 
rue  Znamenskaia,  30,  Saint-Petersbourg  (PtussieV 

Armand,    L.,    Ingenieur  en  chef  des  pouts  et  chaussees,  9,  rue 
Grolee,  Lyon  (France). 

Armfeldt,  B.  K.,  Ingenieur  des  voies  de  communication,  Tomsk 
(Russie). 

Armitstead.  G.  S.,  Maire  de  la  ville  de  Riga  (Russie). 

Arnd,    A.,    Directeur  de   la   Societe   d'eclairage   electrique,    rue 
Gogol,  14,  Saint-Petersbourg  (Russie). 

Arnold,   J.  X.,    Societe   de    Pisciculture,    Fontanka,    119,    Saint- 
Petersbourg  (Russie). 

Arronet.  M.  I.,  Ingenieur,  rue  Narvskaia,  63,  Reval  (Russie). 

Arsenieff.  X.  P.,  Saint-Petersbourg  (Russie). 

Artamonoff,  X.  D.,   General,    Chef  de  la  topograph ie   militaire, 
Xevski,  4,  Saint-Petersbourg  (Russie). 

AsariefF,    X.  X.,    Lieutenant  general    en   retraite,   19'"''   ligne,   6, 
Saint-Petersbourg  i Russie). 

Asociacion   de   Ingenieros  y  Arquitectos   Mexicanos,    Calle 
de  San-Andres,  15  (Mexico). 

Association    commerciale     de    Ponta    Delgada,    S.     Mii  ut 
(  Azores ). 

Association    des   Proprietaires   des   bateaux,    Xovy    per.,    i, 
Saint-r*elprsbourg  (Russie). 

-Astrakhan  (Conseil  municipal  de  la  ville  d'). 
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AudifFred,  H.,  Senateur,  Roanne,  Loire  (France). 
Augoustovski,  J.  I.,  Port  de  Batoum  (Russie). 
Augsburg,  Th.,  Docteur,  Yacht-CIub  de  Riga  (Russie). 
Avelan,    Th.  K.,    Aide  de  camp  general,  place  R.o  ami  anise  ft",   1,. 
Saint-Petersbourg  (Russie). 


Babadjan.  V.  G.,  Grande  Koniouchennaia,  13,  Saint-Petersljourg 

(Russie). 
Babin,  Cii.,  Ingenieur  en  chef  des  ponts  et  chaussees,  70,  rue 

Jeanne  d'Arc,  Pvouen  (France). 
Babitch,  L.  A.,  5^  Rota,  26,  Saint-Petersbourg  (Russie). 
Bagenoff,  N.  R.,  General-Major,  Oranienlmani,  pres  Saint-Peters- 
bourg (Russie). 
Bagroff,  L.  S.,  Etudiant  a  I'Institut  Polytechnique,  Saint-Peters- 
bourg (Russie). 
Baisini,  Y..  Avocat,  Via  Brisia,  3,  Milano  (Ralie). 
BakhmetefF,  R.  A.,  Ingenieur  des  voies  de  communication,  Grande 

Pouch karskaia,  67,  Saint-Petersbourg  (Russie). 
Bakhmeteff,  J.,  Chef  des  travaux  de  portde  Kertch  (Russie). 
Balinski,  K.  A.,  Ingenieur  des  voies  de  communication,  Petrovsk, 

pi-ovince  Daghestan  (Russie). 
Balinski,  Y.  A.,  Ingenieur  des  voies  de  communication,  Alexan- 

drovsk,  Gouvernement  d'Ekaterinoslav  (Russie). 
Balitski,  F.  S.,  Ingenieur  des  voies  de  communication,  19,  rue 

Hojaia,  Yarsovie  (Russie). 
Baranovski,  J.  J.,  Ingenieur  des  voies  de   communication,   Kiev 

(Russie^. 
Baskakoff,  L.  I.,  Ingenieur  des  mines,  Grosny  (Ptussie). 
Batard-Razeliere    (M'"''    Emihe),    14,    rue    Montaux,     Marseille 

(France"). 
Batiouchkoff,  Musee  d'economie  rurale, Saint-Pete rsbourg(Paissie). 
Bayly,  M.  E.,  Subinspector  de  Faros,  Yeracruz  (Mexique). 
Beck,  iM™''),  Mannheim  (Allemagne). 
Bednarski.    E.    M.,    Ingenieur    des    voies     de    comnuuiication, 

Tiournen  (Russie). 
Behrens,  W.   K.,  Profcsseur-Ingenieur  du  PJj ks waters taat,  Delft 

(Pays-Bas). 
Bekaar,  A.  A.,  Oberingenieur,  Lotskade,  251,  Middelburg  (Pays- 

Bas). 
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Bekhtereff,  X.  X.,  Ingt'iiienr  des  voies  de  coiummiicatioii,  Xijtii- 

Xovgorod  (Russie). 
Beklemicheff,  N.  X.,  President  de  la  Ligue  de  la  renovation  de  la 

Flotte,  12-  ligne,  31,  Saint-Petersbourg  (Pvussie). 
Belaieff,  V.  X.,  Ingenieiir  des  voies  de  communication,  :2I,  rue 

I'.assi'iiiaia,  Saint-Petersljonrg  (Paissie). 
Belaieff,  J.  S.,  Petrov-sko-Rasoumovskot',  Moscou  (Russie). 
Belaievski,  Y.  A.,  Etudiant  a  rinstitut  des  voies  de  communica- 

lioii,  Saint-Petersbourg  (Russie). 
Beleloubski  (M"""  Marguerite),  Secretaire  de  la  section  russe  de  la 

Societe  Internationale  de  I'essai  des  materiaux,  14»,  rue  Bronnits- 

kaia,  Saint-Petersbourg  (Russie). 
Beleloubski,    X.    A.,    Ingenieur    des    voies   de  coniniunicalion, 

Professseur,  Membre  de  Conseil  des  Ingenieurs,  14",  Bronnits- 

kaia,  Saint-Petersbourg  (Ptussie). 
Beliamine,  M.  M.,  Ingenieur  des  mines,  Perspektive  LilfMuy,  lo, 

Saint-Petersbourg  (Russie). 
Beliavine,  L.  P.,  Ingenieur  des  voies  et  communication,  Perspek- 
tive Zabalkanski,  22,  Saint-Petersbourg  (Russie). 
Beloserski,  M.  K.,  Direction  des  voies  de  commLmicalion,  Tiilis 

( liussic). 
Benislavski,    M.    M.,    President   de    la    Societe    de    Xavigation 

((  Russko-Vostocno-Aziatskoe  Parochodstvo  »,  Xevski,  28,  Saint- 
Petersbourg  (Russie). 
Benois,  L.  L.,  rue  Galernaia,  3(1,  Saint-Petersbourg  (PiussieV 
Benois    (JM"""    Eugenie),    rue    Galernaia,    30,    Saint-Petersbourg 

(  Hussie). 
Benois,  M.  X.,  Directeur  de  la  Societe  «  Kavkas  et  Mercuri  »,  rue 

Glinka,  15,  Saint-Petersbourg  (Russie). 
Bentkovski,    Pt.  K.,    Ingenieur    des    voies    de    communication, 

OussatchetT  pereoulok,  3,  Saint-Petersbourg  (Russie). 
Berezine,    D.  F.,    Inspecteur   de    la    navigation,    Xijni-Xovgorod 

( I'lussie). 
Berg,  B.  A.,  Ingenieur,  Colonel,  Kronstadt  (Russie). 
Berg  (comte  Th.  (r.),  GhamlKdlan  a  la  (Jour  de  Sa  Majeste,  Chateau 

de  .Sagnitz,  station  Sagnitz,  Chemin  de  fer  de  la  Balti(]ue  (Russie). 
Bergelmer,  S.,  Oberlojtiiant,  Kungsgatan,  52,  Stockholm  (Suede). 
Bergelmer  (M'"-).  Kungsgatan,  52,  Stockholm  (Suede). 
Bergstroesser,  N.  K.,  Contre-Amiral,  Kronstadt  (Russie). 
Berkevitch,  J.  L.,  Ingenieur  des  voies  de  communication  (Russie). 
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Bemi,    A.,    Docteur,   Professeur,   Secretaire  de  la   Chambre    ole 

Cfiiiiiiierce,  63.  Corso  Vittorio  Emmannele,  Mantova  (Italic). 
Bertin,   L.  E.,   Directeur  des   constructions   navales,  Membre  de 

rinstitut,  8,  rue  Garanciere,  Paris  (France). 
Besson,  A.  G.,  Ingenieur,  rue  Sverinskaia,  17b,  Saint- Petersbourg 

I  lUissie). 
Biermann,    M.,    Consul     d'AUeniagne,     rue    Gogol,     14,    Saint- 

Petersbourg  (Russie). 
Biffi,  F.,  Ingenieur,  Via  Olinetto,  7,  iMilan  (Italic). 
Bifii  Duroni  (M'"''  Lucia),  Via  Ohnetto,  7,  Milan  (Italic). 
Bignami,  P.,  Ingegnere,  Codogno  (Italic). 
Bindemann,  H.,  Regierungs-  und  Baurat,  Gotliestrasse,  83,  Cbar- 

lottcnburg  b.  Berlin  (Allemagnc). 
Birileff,  A.  A.,  Amiral,  Membre  du  Conseil  de  I'Empire,  Persp. 

Litf  iny,  57,  Saint-Petersbourg  (Piussie). 
BirioukoflF,  E.  A.,  rue  Ghpalernaia,  35,  Saint-Petersbourg  (Russie). 
Biro,     A.,    Direktor    der     Piaabregulierungs-Gesellschaft,     Gyor 

( llongrie). 
Blad,V.,  Picntier,  Skibshypothekbanken,  Copenhague  (Danemark). 

Blisniak,    E.  V.,    Ingenieur    des    voles    de   communication,    rue 

Ti'oitskaia,  28,  Saint-Petersbourg  (Fiussic). 
Blomberg,    H.,    Direktor   af  Rcderiaktiebolag   Svea,    Stockholm 

(Suede). 
Blumbach,  E.  E.,  Lieutenant-Colonel,  Kronstadt  (Ru.ssie). 
Blumenthal  (M'"  Elfricde),  Perspective  Zagorodny,14,Saint-Peter.s- 

bourg  (Russie). 
Bobyleff,  S.  M.,  Ingenieur  des  voies  de  communication,  Tchistye 

prouiiy,  Moscou  (Russie). 
Boekel,  P.,  Commercant,  boulevard  Konnogvardeiski,  17,  Saint- 

Prtersbourg  (Russie). 
Boginofif,   B.,   Ingenieur  de.  construction   de   ports   du   Danube, 

Roustchouk  (Bulgarie). 
Bogouslavski,  A.  A.,  Ingenieur  des  voies  de  communication,  rue 
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Petersbourg  (Piussie). 
Kolankovski,    V.   A.,    General-major,    Povarskoi   pereoulok,   6, 

Saint-Petersbourg  (Russie). 
Koloboff,  G.  A.,  Directeur  de  la  navigation  de  Saint-Petersbourg- 
Schiusselbourg,    rue     Zakharievskaia,    27,    Saint-Petersbourg 
(Russie). 
Koloboff,  G.  A.,  perspective  Yoskressenski,  8,  Saint-Petersbourg 

(Russie). 
Kologrivoff,  J.  S.,  Ingt'-nieur  des  voies  de  communication,  membre 
du  Conseil  du  Ministre  des  voies  de  communication,  Morskaia,  16, 
Saint-Petersbourg  (Russie) . 
Komeloff,  M.  M.,  Directeur  de  la  navigation,  Saint-Petersbourg- 
Petrosavodsk,  rue  Offitserskaia,  57,  Saint-Petersbourg  (Puissiej. 
Konetzki,  J.  G.,  Nevski,  173,  Saint-Petersbourg  (Russie). 
Konig,  E.  L.,  Ingenieur  des  voies  de  communication,  rue  Razies- 

jaia,  10,  Saint-Petersbourg  (Russie). 
Kononoff,  A.  A.,  Capitaine  de  vaisseau,  Sretensk  (Russie). 
Konossevitch,  F.  I.,  Ingenieur  des  voies  de  communication,  rue 

Serpoukhovskaia,  10,  Saint-Petersbourg  (Russie). 
Konstantinoff,  A.  A.,  Directeur  des  travaux  du  port  de  Piiga,  rue 

Anton ievskaia,  7,  Riga  (Russie). 
Konstantinoff,  G.  S.,  Rybinsk  (Russie). 
Konstantinoff,    Y.    Y.,     Lieutenant-colonel,    villa    Reau-Rivage, 

Tamaris  s;Mer,  Yar  (France). 
Kopyloff,  A.  A.,  Ingenieur  des  voies  de  communication,  Xovoovs- 

siisk  (Russie). 
Koreivo,  R.  A.,  Ingenieur,  Moika,  66,  Saint-Petersbourg  (Russie). 
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Korff  (baronne  Sophie),  rue  Galernaia,  25,  Saint-Petersbourg 
(lUissie). 

Korkhoff,  A.  A.,  Krestovski  ostrov,  7,  Saint-Petersbourg  (Russie). 

Korsakevitch,  X.  E.,  rue  Xicolaevskaia,  66,  Saint-Petersbourg 
(Puissie). 

Kosloff,  N.  P.,  Architecte,  rue  Pessotchnaia,  18,  Saint-Peters- 
bourg (Pvussie). 

Koslovski,  Ingenieur  des  voies  de  comuiunication,  Tillis  (Russie). 

Kotliarevski,  M.  A.,  Ingenieur,  colonel,  Xikolaev,  gouvernement 
de  Kherson  (Russie). 

Kotnovski,  L.  P.,  Morskaia,  31,  Saint-Petersbourg  (Russie). 

Koudlay,  G.  P.,  Lieutenant-colonel,  Kherson  (Russie). 

Koudrine,  V.  S.,  Inspecteur  en  chef  de  medecine  de  la  marine, 
rue  Gagarinskaia,  30,  Saint-Petersbourg  (Russie). 

Koukline,  M.  A.,  Perspective  Kalachinkovski,  7,  Saint-Peters- 
bourg (Russie). 

Kounitski,  S.  K.,  Professeur,  Perspective  Souvorovski,  33,  Saint- 
Petersbourg  (Russie). 

Kouptchinski,  N.  F.,  Ingenieur  des  voies  de  communication, 
Institoutskaia,  24,  Kiev  (Russie). 

Kourakinski,  J.  X.,  rue  Preobragenskaia,  42,  Saint-Petersbourg 
(Russie). 

Kourganovitch,  A.  V.,  Ingenieur  des  voies  de  communication, 
Zabalkanski,  11,  Saint-Petersbourg  (Russie). 

Kourganovitch,  E.  V.,  Etudiant  a  I'lnstitut  des  voies  de  commu- 
nication, Saint-Petersbourg  (Russie). 

Kourilenok,  M.  I.,  Ingenieur  des  voies  de  communication,  Poti 
(Piussie). 

Kouroff,  X.  A.,  Cheremetevski  pereoulok,  Maison  Cheremeteff 
(Paissie). 

Koutchine,  V.  S.,  rue  Nikolaevskaia,  74,  Tiflis  (Russie). 

Kouvidoroff,  X.  A.,  Inspecteur-Adjoint  de  la  navigation,  Kiev 
(Russie). 

Kouzmine,  C.  K.,  Ingenieur  des  voies  de  communication,  rue 
Rybatskaia,  Tver  (Russie). 

Kouzmine,  V.  P.,  Colonel  en  retraite,  rue  Petrovski,  10,  Milan 
(RuS'^ie). 

Kouzmitcheff,  Y.  P.,  rue  Sadovaia,  47,  Saint-Petersbourg  (Russie). 

Kovalevski,  Y.  S.,  Saint-Petersbourg  (Russie). 

Kovzan,  J.  I.,  Ingenieur  des  voies  de  communication,  rue  Sara- 
tovskaia,  36,  Samara  (Russie). 
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Koyranski,  L.  G.,  Ingeaieur  des  voies  de  cominLinication,  Kars 
(Russie). 

Kozyreff,  A.  A.,  Ingenieur  des  mines,  2""'  ligne,  3,  Saint- 
Pete  rsbourg  (Russie). 

Krasny,  A.,  Conseiller  de  Section  au  Ministere  des  Chemins  de 
fer,  Elisahethstrasse,  9,  Wien  I  (Autriche). 

Krause  (M™^  Anna),  Linkstrasse,  4^,  Berlin,  W,  (Alleinagne). 

Krause,F.,Stadtbaurat,  Potsdamerstrasse, 7,  Berlin,  W.(Allemagne). 

Krause  tM"""),  Tergervisch  bei  Lobau,  West  Preussen  (Allemagne). 

Krause  (M"^  Elde),  Tergervisch  bei  Lubau,  West  Preussen  (Alle- 
niagne). 

Kraushaar,  C,  Ingenieur,  4,  Lnisenstrasse,  Duisburg-Ruhrort 
(AUemagne). 

Kravtchenko,  S.  I.,  Inspecteur-Adjoint  de  la  navigation,  rue 
Chtabnaia,  47,  Ekaterinodar  (Piussie). 

Kravtsoff,  A.  A.,  Etudiant  a  I'lnstitutdes  voies  de  coiriinunication, 
Saint-Petersbourg  (Russie). 

Kravtsoff,  V.  A.,  Etudiant  a  Tlnstitut  des  voies  de  communication, 
Saint-Petersbourg  (Russie). 

Krestovnikoff,  G.  A.,  President  du  Comito  de  la  Bourse  de 
Moscou  fpiussie). 

Krinski,  G.  G.,  Ingenieur  des  voies  de  communication,  rue  Niko- 
laevskaia,  14.  Saint-Petersbourg  (Russie). 

Krioutchkoff,  J.  S.,  Ichernycheff  pereoulok,  18,  Saint-Peters- 
bourg (Russie). 

Krit,  J.  A.,  Lieutenant  Colonel  en  retraite,  Fontanka,  24,  Saint- 
Petersbourg  (Ptussie). 

Krivochenko,  G.  G.,  Colonel,  Ingenieur  du  genie  militaire,  rue 
Chpalernaia,  50,  Saint-Petersbourg  (PtUSsie). 

Krogsem,  J.  A.,  Yassili  ostrov.,  grande  Perpective,  55,  Saint- 
Petersbourg  (Russie). 

Kross,  Y.  A.,  rue  Vladimiro^-skaia,  .3,  Oranjenbaum,  pres  Saint- 
Petersbourg  (Russie). 

Krouglikoff,  N.  S.,  Ingenieur  des  voies  de  communication,  rue 
Italiauskaia,  33,  Saint-Petersbourg  (Russie). 

Kroupski,  A.  K.,  Professeur  a  I'lnstitut  technologique,  rue 
IW-onuitskaia,  22,  Saint-Petersbourg  (Russie). 

Krusel,  A.  G.,  Directeur  de  la  Societe  «  Nobel  f  re  res  »,  Perspective 
Sampsonievski,  31,  Saint-Petersbourg  (Russie). 

Krusser,  C.  P.,  Capitaine  d'artillerie,  rue  Serguievskaia,  83, 
Saiid  Petcrsbourg  (Russie). 
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Kryjanovski,  A.  A.,  Novy  pereoulok,  4,  Saint-Petersbourg 
(Piussie). 

Kryjanovski,  S.  E.,  Adjoint  dii  Ministre  de  I'lnterieur, 
Morskaia,  61,  Saint-Petersbourg  (Russie). 

Kryloff,  A.  X.,  Colonel,  Amiraute,  Saint-Petersbourg  (Russie). 

Krzetchkovski,  S.  F.,  Krakovskoe  predmestie,  9,  Varsovie 
(Russie). 

Kuroi,  T.,  Attache  naval  a  I'Ainbassade  de  Japon,  .''>0,  rue 
Kirotchnaia,  Saint-Petersbourg  (Russie). 

Kuttner,  J.  S.,  Professeur  emerite,  rue  Ofitserskaia,  18,  Saint- 
Petersbourg  (Russie). 


Laboratoire  pour  essai  de  materiaux  de  I'Institut  poly- 
technique  de  Novotcherkassk  (Russie). 

Lahaussois,  M.,  Ingenieur  des  ponts  et  chaussees,  Dunkerque 
(France). 

Lakerda,  S.  A.,  Ingenieur  des  voles  de  communication,  Per- 
spective Yoskressenski,  17,  Saint-Petersbourg  (Ptussie). 

Lakerda,  Y.  A.,  rue  Joukovsky,  4,  Saint-Petersbourg  (Russie). 

Lakhtine,  Y.  M.,  Ingenieur  des  voies  de  communication,  Per- 
spective Gretcheskl,  13,  Saint-Petersbourg  (Russie). 

Lange,  A.  W.,  Lieutenant  des  Schwedlschen  Wege-  und  Wasser- 
baucorps,  Helsingborg  (Suede). 

Langer,  J.,  Ingenieur,  Prague  (Autriche). 

Larsson,  A.,  President  du  Gomite  de  la  Bourse,  Riga  (Russie). 

Lauda,  E.,  Mlnlsteralrat,  Herrengasse,  7,  Wlen  I  (Autriche). 

Lazareff,  M.  I.,  Directeur  de  la  Soclete  «  Kavkas  et  Mercuri  », 
rue  Mokhovala,  27,  Saint-Petersbourg  (Russie). 

Lebedeff,  Y.  A.,  rue  Tro'itskaia,  18,  Saint-Petersbourg  (Piussie). 

Lebedinski,  A.  I.,  Ingenieur  des  voles  de  communication, 
2"^  Rojdestrenskaia,  10,  Saint-Petersbourg  (Russie). 

Lebourdais,  G.  L.,  Ingenieur,  rue  Nijegorodskala,  31,  Saint- 
Petersbourg  (Russie). 

Lederer,  J.,  Gutsbesitzer,  Yacl  utca,  21,  Budapest  (Hongrie). 

Lega  Navale  Italiana,  Sezionedl  Mllano  (Italic). 

Lemercier,  Pv.  J.,  Professeur  a  I'Institut  polytechnlque  (Russie). 

Lender,  \  .  A.,  Mairede  la  vlUede  Fleval  (Russie). 

Lenglez,  H.,  Colonel  d'artillerie  en  retralte,  avenue  de  la 
Chapelle,  12,  Berchem-Anvers  (Belglque). 
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Lenkevitch,  A.  X.,  Ingeiiieur  des  voies  de  communication,  rue 
Fellinskaia,  2,  Riga  (Russie). 

Lentovski,  A.  N.,  Ingenieur  des  voies  de  communication, 
Kovenski  pereoulok,  17,  Saint-Petersbourg  (Russie). 

Lesnikoff,  N.  V.,  Ingenieur  naval,  4  Rota,  4,  Saint-PeterslDourg 
(Russie). 

Letounovski,  P.  N.,  President  de  la  Societe  orientale  des  entre- 
pots, Novy  pereoulok,  4,  Saint-Petersbourg  (Russie). 

Leutzinger,  Maire  de  la  ville  d'Arkhanghelsk  (Russie). 

Levacheff,  V.  A.,  Docteur,  rue  Nijegorodskaia,  33/35,  Saint- 
Petersbourg  (EUissie). 

Levandovski,  F.  J.,  Ingenieur  des  voies  de  communication, 
Fontanka,  116,  Saint-Petersbourg  (Russie), 

Levandovski,  N.  F.,  Ingenieur,  Perspective  Zagorodny,  13,  Saint- 
Petersbourg  (Russie). 

Lichine,  M.  A.,  President  du  Conseil  technique  au  Ministere  du 
Commerce  et  de  I'lndustrie,  Tsarskoe  Selo,  rue  Chirokaia 
(Piussie). 

Lichkine,  S.  A.,  Etudiant  a  llnstitut  des  voies  de  communication 
Saint-Petersbourg  (Paissie). 

Likhatcheff,  J.  A.,  Ingenieur  des  voies  de  communication,  rue 
Tro'itskaia,  9,  Saint-Petersbourg  (Russie). 

Likhatcheff,  P.  A.,  Colonel,  Ingenieur  du  genie  militaire.  ijuai 
Mytninski,  5/2,  Saint-Petersbourg  (Russie). 

Lilje,  V.  A.,  Contre-Amiral,  Kronstadt  (Russie). 

Lindberg,  W.,  Directeur  general  des  routes  et  canaux,  Helsingfors 
(Russie). 

Lindeberg,  S.  A.,  Etudiant  a  llnstitut  des  voies  de  communica- 
tion, Saint-Petersbourg  (Russie). 

Lindenberg,  F.  K.,  Regierungsrat,  Deutsche  Strasse,  14,  Stettin 
(Allemagne). 

Lindestrom,  V.  V.,  Contre-Aiiiiral,  Vassili  Ostruv.,  17,  Stredni 
Prosp.,  Saint-Petersbourg  (Russie). 

Lindqvist,  L.  G.,  Ingenieur,  Chef  du  canal  Saima,  Helsingfors, 
Finlande  (Puissie). 

Lioubimoff,  J.  M.,  Ingenieur,  rue  Tverskaia,  Mais.  Hirschman, 
Moscou  (Russie). 

«  Lioubimoff  &  C°  »,  Societe  de  navigation,  Varvarka,  Moscou 
(Russie). 

Liphardt,  G.  E.,  Societe  Liphardt  &  C,  Moscou  (Russie). 

Lipinski,  S.  J.,  Brest-Litovsk  (Russsie). 
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Litvinoff-Falinski,  V.  P.,  Perspective  Alexandrovski,  :"5,  Saint- 
Petersbourg  (Piussie). 

Lobmeyr,  0.,  Hofrat,  Kaiser  Ferdinandsplatz,  2,  Wien  (Autriche), 

Loewenson,  L.  S.,  rue  Ligovskaia,  65,  Saint-Petersboiirg  (Russie). 

Lopatine,  N.  A.,  Ingenieur  des  voies  de  communication,  Kalouga 
(Russie). 

Lopez  Guerrero,  R.,  Chef  du  Departement  des  travaux  publics, 
Manuel  M.  Contreros,  2^,  Mexico  (Mexique). 

Loranski,  A.  M.,  Membre  du  Gonseil  des  mines,  Zoologhitcheski 
pereoulok,  i-7,  Saint-Petersbourg  (Russie). 

Loviaguine,  P»..  M.,  Ingenieur  naval,  16™-  ligne,  11,  Saint-Peters- 
bourg (Russie). 

Lvoff,  N.  G.,  Capitaine  de  fregate,  Academic  de  la  marine,  Saint- 
Petersbourg  (Russie). 

Lvoff  (M"'^  Vera),  Saint-Petersbourg  (Russie). 

Lygine,  P.  P.,  Avocat,  rue  Gogol,  6,  Saint-Petersbourg  (Russie). 

Lykochine,  N.  N.,  Adjoint  du  Ministre  de  I'lnterieur  (Russie). 

Lyskovski,  J.  M.,  Directeur  de  la  Societe  de  navigation  «  Samo- 
let  )),  Nevski,  114,  Saint-Petersbourg  (Ptussie). 

Lyssanoff,  V.  D.,  Societe  de  navigation  «  Onega  »,  Saint-Peters- 
bourg (Russie). 


Maccia,  G.  A.,  S.  Vicenzino,  11,  Milano  (Italic). 

Macher,  E.,  Oberingenieur,  Fonteza,  6,  Rudapest  (Hongrie). 

Maevski,  R.  F.,  Inspecteur  de  la  navigation,  Tichvine,  gouverne- 
ment  de  Novgorod  (Piussie). 

Maffezzini  (M'"''  Giulia),  Ancona  (Italic). 

Magnell,  G.  J.,  Professor  a.  d.  Techischen-Hochschule,  Stockholm 
(Suede). 

Maikovski,  S.  E.,  Ingenieur  des  voies  de  communication,  Tchistye 
proudy,  Moscou  (Russie). 

Makalinski,  N.  A.,  Inspecteur  de  la  navigation,  Saratov  (Ptussie). 

Makaroff,  R.  A.,  Ingenieur  des  voies  de  communication,  directeur 
des  voies  de  communication  de  la  region  de  Kazan,  Kazan  (Paissie). 

Maltseff,  A.  M.,  Ingenieur,  Ekaterinoslav  (Russie). 

Mandelbaum,  J.,  Ingenieur  des  voies  de  communication,  station 
Kryjopol,  du  chemin  de  fer  sud-ouest  (Ptussie). 

Mangoubi,  M.  S.,  Ingenieur  des  voies  de  communication,  perspec- 
tive Kamennoostrovski,  13,  Saint-Petersbourg  (Russie). 
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Mankovski,    S.    I.,   Tcherepovetz,   gouvernement  de   Novgorod 

(Russie). 
Masloff,  A.  A.,  Chef  de  la  flotte  de  commerce,  Bakou  (Russie). 
Massalski  (M™^),  9,  boulevard  Malesherbes,  Paris  (France). 
Mass6.  Ch.  F.,   Ingenieur,   Manejni  pereoulok,  11,  Saint-Peters- 

Itourg  (Russie). 
Margoline,  I).  S.,  Directeur  de  la  deuxieme  societe  de  la  naviga- 
tion sur  le  Dniepre,  Igorevski  pereoulok,  7,  Kiev  (Russie). 
Marheinecke  (M™^),  Galatz  (Roumanie). 
Markoff,  A.  E.,  Ingenieur  des  voies  de  communication,  Saratov 

(Russie). 
Markoff,  A.  P.,  rue  lerussalimskaia,  17,  Yarsovie  (Russie). 
Marlio,  L.,  Ingenieur  des  ponts  et  chaussees,  rue  Jouffroy,  92, 

Paris  (France). 
Marlio  (^I'"''),  rue  Jouffroy,  92,  Paris  (France). 
Martineau,  G.,   Administrateur  du  canal  de  la  Sambre  a  I'Oise, 

rue  de  Monceau,  Ihis,  Paris  (France). 
Martinez,  B.,  professor,  Escuela  de  ingenieros,  l'^  General  Prim,l, 

Mexico  D.  F.  (Mexiqne). 
Martinovski,    M.   I.,    Ingenieur    des    voies  de   communication, 

Kherson  (Russie). 
Martinovski  (M"^^  Catherine),  port  Kherson  (Russie). 
Mateieff,  ( ;h .  M. ,  Colonel,  rue  Ekaterininski,  34,  Sebastopol  (Russie). 
Matoussevitch,   Y.  A.,  Ingenieur  des  voies  de  communication, 

Kostroma  (Russie). 
Matreninski,  D.  A.,  Ingenieur,  Saratov  (Russie). 
Maurer,  J,,  Ingenieur,  Nagybecskerek  (Hongrie). 
Maximo vitch,    X.   I.,    Ingenieur   des  voies   de   communication, 

directeur  des  routes  et  des  voies  navigables,  rue  Italianskaia,  17, 

Saint-Petersbourg  (Russie). 
Mayer,    J.,    Reichsratabgeordneter,    Herrengasse,    13,    Wien   I 

(Autriche). 
Medici  di  Marignano  (M'"'  Marie),  via  Tamburini,  10,  Milan  (Italia). 
Medzykhovski,  C.  J.,  Comite  de  la  Bourse  de  Libau  (Russie). 
Meledine,  N.  F.,  Secretaire  du  Conseil  du  Commerce  et  de  I'indus- 

trie,  Nevski,  1(30,  Saint-Petersbourg  (Russie). 
Meletine.  A.  A.,  gr.  Pouchkarskaia,40,  Saint-Petersbourg  (Russie). 
Memorski,  A.  M.,  Maire  de  la  ville  de  Nijni-Novgorod  (Russie). 
Meneses,  J.,  Subdirector  de  Faros,  Yeracruz  (Mexique). 
Merczyng,  H,  K.,  Professeur  a  I'lnstitut  des  voies  de  communica- 

ti(ju,  Saiut-Pt'tei-sbourg  (Piussie;. 
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Merlini,  G.,  Ingenieur,  via  Boccaccio,  18,  Milano  (Italie). 

Mestcherski,  prince  A,  K.,  Gapitaine  de  fregate  eu  rctraitc, 
5*^  ligiie,  22,  Saint-Petersbourg  (Russie). 

Mestcherski,  A.  P.,  Ingenieur  des  mines,  rue  Kii'otchnaia,  32, 
Saint-Petersbourg  (Russie). 

Mestcherski,  J.  V.,  Dirocteur  de  rinstltut  polytechnique,  Saint- 
Petersbourg  (Russie). 

Metz,  M.  F.,  President  de  la  societe  imperiale  de  navigation  (Puissie). 

Meyer,  E.  V.,  Ghef  des  travaux  du  port  de  Marioupol  (Russie). 

Miassoiedoff-Ivanoff,  V.  A.,  Adjoint  du  Ministre  des  voies  de 
communication,  Morskaia,  46,  Saint-Petersboui'g  (Russie). 

Michaelis,  G.  D.,  Oberpriisidialrat,  Wilhelmstrasse,  189,  Breslau 
(Allemagne). 

Michiels,  D.,  Montaigu,  province  de  Brabant  (Belgique). 

Mikhai'loff,  G.  I.,  Lieutenant  general,  Membre  honoraire  de 
I'Academie  imperiale  des  sciences,  rue  OtTitserskaia,  50,  Saint- 
Petersbourg  (Russie). 

Mikhailoff,  D.  S.  Gapitaine  de  fregate.  Academic  de  la  marine. 
Saint  Pete rsbourg  (Russie). 

Mikhailoff,  I).  S.,  Hotel  d'Europe,  Saint-Petersbourg  (Russie). 

Mikhailoff,  N.  I.,  Ingenieur  naval,  rue  Grorokhovaia,  67,  Saint- 
Petersbourg  (Pvussie). 

Mikhaltchevski,  J.  1).,  Ingenieiu%  Fontanka,  183,  Saint-Peters- 
1)0 urg  (Russie). 

Militzer,  J.  P.,  Ingenieur  des  voies  de  communication,  rue 
Ivanovskaia,  15,  Saint-Petersbourg  (Pxussie). 

Mineiko,  P.  G.,  Ingenieur  des  voies  de  communication,  Arkhan- 
ghelsk  (Piussie). 

Mironenko-Vassioutinski.  X.  S.,  Ingenieur,  rue  Bratzaia,  14, 
Varsovie  (Paissie). 

Mirto,  D.,  Gonseillerde  la  Ghambre  de  commerce,  Palermo  (Italic). 

Mitinski,  N.  N.,  Saint-Petersbourg  (Russie). 

Moeller,  A.  P.,  Golonel,  Ghef  de  I'Usine  Oboukhovski,  Saint- 
Petersbourg  (Russie). 

Moghilenski,  E.  A,  Agent  de  la  Societe  de  la  navigation  riisse  sur 
le  ()aniit)e,  a  TIambourg  (Allemagne). 

Moisseeff,  N.  I.,  Maire  de  la  ville  d'Odessa  (Russie). 

Moosdorff,  r>.  .].,  Inge'Tiioiir  des  voies  de  comnnniication,  Pinsk 
( llussie). 

Mordoukhay-Boltovskoy,  S.  Y,,  Ingenieur,  Svetcbnoi  pereou- 
lok,  16,  Saint-Petersbourg  (Russie). 
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Mordovine,  C.  P.,  Lieutenant-Colonel,  17''  ligne,  20,  Saint-Peters- 
liourg  ( Russia). 

Morgoulis,  M.  A.,  Ingenieur,  rue  Potchtamtskaia,  11,  Saint- 
Petersbourg  (Russie). 

Morosoff,  X.  v.,  Lieutenant-Colonel,  Vieux-Petersbourg,  Grande 
Perspective,  49,  Saint-Petersbourg  (Russie). 

Morozoff,  J.  A.  (Russie). 

Moschini  (M'^'^Erminia),  Via  Santa  Nicolo,  5,  Padova  (Italie). 

Mostovoi*,  D.  G.,  Ingenieur  des  voies  de  communication, 
5  Rota,  13,  Saint-Petersbourg  (Russie). 

Mouroz,  L.  L,  Ingenieur,  rue  Nijegorodskaia,  31,  Saint-Peters- 
bourg (Kussie). 

Mourzaeff,  S.  K.,  Ingenieur  des  voies  de  communication.  Per- 
spective Kamennovstrovski,  13,  Saint-Petersbourg  (Russie). 

Muller,  A.  B.,  Ingenieur  des  voies  de  communication,  rue 
Offitserskaia,  56,  Saint-Petersbourg  (Russie). 

Muller  Ch.,  Ingenieur,  44,  rue  Samskaia,  Saint-Petersbourg 
(llussie). 

Muller,  S.,  Professeur,  Achenbachstrasse,  71,  Berlin  W.,  (Alle- 
magne). 

Muller,  P.  I.,  Saint-Petersbourg  (Russie). 

Muller  (M'"^B.),  Kralovska,  145,  Kralin,  Prague  (Autriche). 

Muller  (M'"*^  Lydie),  rue  Offitserskaia,  56,  Saint-Petersbourg 
(Paissie), 

Murray  (Miss  M.),  Challenger  Logde,AVardie  Edimburgh  (Angle- 
terre). 

Murray  (sir  John),  Challenger  Lodge,  Wardie  Edimburgh  (Angle- 
terre). 

Myoi,  K.,  Civil  engineer,  Home  Department,  Tokyo  (Japon). 


Nadporojski,  V.  V.,  Membre  du  Conseil  technique  au  Ministere 
du  commerce  et  de  I'industrie,  rue  Karavannaia,  16,  Saint- 
Petersbourg  (Russie). 

Nagatkine,  P.  M.,  Ingenieur  des  voies  de  commuuicution,  Demi- 
doff  pereoulok,  13,  Saint-Petersbourg  (Russie). 

Nagel,  A.  B.,  Membre  du  Conseil  des  ingenieurs,  Saint-Peters- 
bourg (Paissie). 

Nakonz,  Ch.,  Regierungs-  und  Baurat,  Augusta  Yiktoriastrasse,  7, 
Potsdam  (Ailemagne). 

Naletoff,  M.  P.,  11'"^  ligne,  56,  Saint-Petersbourg  (Russie). 
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Naoumoff,  A.  N.,  General-Major,  9'"''  ligiie,  20,  Saint-Petersbourg, 

(Russie). 
Naoumoff,    B.    N.,    qiiai    de    I'Amiraute,    8,    Saint-Petersbourg 

(Russie). 
Nazaroff,  B.  P.,  Ingenieur  ties  voies  de  communication,  Pernau, 

gouvernement  de  Livonie  (Paissie). 
Nemechaieff,  G.  S.,  Ingenieurdes  voies  de  communication,  ancien 

Ministre  des  voies  de  communication,  Kieff  (Russie). 
Neminar,  E.  K.,  Baurat,  NQrnbergerstrasse,   13,   Dresden  (Alle- 

magne). 
Nemkoff,  J.  S.,  rue  Bronnitskaia,  30,  Saint-Petersbourg  (Paissie). 
Nertovski,  A.  N.,  Ingenieur,  Ptvbnitsa,  gouvernement  de  Podolsk 

(Piussie). 
Neszer,  A.   S.   Ingenieur  des  voies  de  communication,    Windau 

(Russie). 
Netsenghevitch,  H.  S.,  rue  Zolotaia,  26,  Varsovie  (Russie). 
Neumayer,  J.,  Yizebiirgemeister,  Kleeblattgasse,  13,  Wien  (Au- 

triche). 
Nicolau,  F.,  Director  general  de  Faros,  Veracruz  (Mexique). 
Nikitine,  L.  A.,  Ingenieur  des  voies  de  communication,  Perspec- 
tive Yladimirski,  10,  Saint-Petersbourg  (Russie). 
Nikitine,  S.  N.,  President  du  Comite  hydrologique,  6'"''  ligne,  17, 

Saint-Petersbourg  (Russie). 
Nikolai',    L.  F.,    Ingenieurdes  voies  de  communication,   Profes- 

seur,  rue  Ofitserskaia,  60,  Saint-Petersbourg  (Russie). 
Nikonofi,  C.  P.,  Amiral,  Commandant  en  chef  de  la  tlotte  de  la 

mer  Raltique,  Kronstadt  (Russie). 
Nobel,  E.  L.,  «  Societe  Nobel  Freres  »,  quai  Sampsonievski,  15, 

Saint-Petersbourg  (Piussie). 
Nolda,  K.,  Geheimer  Oberbaurat, Prinzregentenstrasse,  8,  Wilmers- 

dorf,  Berlin  (Ailemagne). 
Nolde  (baron  M.  E.),  Fontanka,  183,  Saint-Petersbourg  (Russie). 
Norpe,  M.  F.,  Ingenieur   des    mines,    rue    Galermaia,    5,    Saint- 
Petersbourg  (Piussie). 
Nossovitch,  Th.  E.,  Ingenieur  des  voies  de  communication,  rue 

Nadejdinskaia,  34,  Saint-Petersbourg  (Russie). 
Nossovitch  (M'"*'  Sophie),    rue  Joukovsky,  7,   Saint-Petersbourg 

(Russie). 
Novomeiski,  S.  F.,  Directeur  des  voies  de  communication  de  la 

region  du  Caucase,  Tiflis  (Russie). 
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Obesianinofif,  M.  N.,  Grande  Morskaia,  18,  Sebastopol  (Russie). 

Ockerson  (^Mrs  Clara),  Liggett  Building,  Saint-Louis  (Etats-Unis). 

Oder,  Professeur,  Am  Johannisberg,  2,  Danzig-Langfuhr  (AUe- 
magne). 

Odier,  E.,  Ministre  de  la  Suisse  en  Russie,  Saint-Petersbourg 
(llussie). 

Odintsoff,  A.  S.,  Colonel,  Grande  Rougeinaia,  27,  Saint-Peters- 
bourg (Russie). 

Olkhine,  B.  S.,  rue  Serguievskaia,  4,  Saint-Petersbourg  (Russie). 

Olkhine,  S.  A.,  Ministere  des  finances,  rue  Serguievskaia,  4, 
Saint-Petersbourg  (Russie). 

Olstein,  Hamburg  (Allemagne). 

Omelianovitch,  S.  S.,  Elevateur  de  grains,  Goutouievski  Ostrow, 
Saint-Petersbourg  (Russie). 

Oppenberger,  W.,  Stadtrat,  Sperlgasse,  2,  Wien  (Autriche). 

Oppokow,  E.  v.,  Ingeuieur,  rue  Zakharievskaia,  69,  Minsk 
(Russie). 

Origoni,  L.,  Ingenieur,  Foro  Bonaparte,  45,  Milan  (Italie). 

Origoni  (M"''  Annetta),  Foro  Bonaparte,  45,  Milan  (Italie). 

Orlovski,  C.  Y.,  Ingenieur  des  voies  de  communication,  Tiflis 
(Russie). 

Orlovski,  V.  R.,  Directeur  des  voies  de  communication  de  la  region 
de  Saint-Petersbourg,  rue  Nikolaevskaia,  8,  Saint-Petersbourg 
(Russie). 

Ostrogradski,  M.  A.,  Adjoint  du  Ministre  du  commerce  et  de 
riridiistrie,  Perspective  Liteiny,  30,  Saint-Petersbourg  (Piussie). 

Ostroumoff,  S.  Y.,  Directeur  du  pilotage  et  des  phares,  Reval 
( Kiissie). 

Ostroumoff,  Y.  S.,  Etudiant  a  I'lnstitut  des  voies  de  communicati()n, 
Saint-Petersbourg  (Russie). 

Ostrovski,  S.  F.,  Ingenieur  des  voies  de  communication,  Station 
Tcherniaevo,  Chemin  de  fer  de  I'Asie  Centrale  (Ptussie). 

Ottmann,  E.,  Regierungs-  und  Baurat,  Duisburg-Ruhrort  (Alle- 
magne). 

Ouchakoff,  C.  J.,  Ministere  du  commerce  et  de  I'industrie,  Saint- 
Petersbourg  (Russie). 

Ouchinski,  K.  K.,  Ingenieur  des  voies  de  communication,  31,  rue 
Ncsterovskaia,  Kiev  (Russie). 

Oulianoff,  P.  F.,  Ingenieur,  Tioumen,  gourvernement  de  Tobolsk 
lliissic). 

Ourjoumtseff,  Y.  Y.,  Fontanka,  39,  Saint-Petersbourg  (Russie). 
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Ouspeuski,  U.  P.,  Iiigenieiir,  Directeur  des  voies  de  coniiminica- 

tion  de  la  region  de  Yytegra  (Russie). 
Ouspenski,  Coatre-Amiral,  Nevski,  153,  Saint-Pete  rsboiirg  (Paissie), 
Ovtchinnikoff,  J.  A.,  ("olonel,  rue  Mokhovaia,  17,  Saint-Peters- 

bourg  (Russie). 


Pabst,  A.  E.,  Ingenieur,  rue  Zamkovaia,  24,  Riga  (Russie). 
Palagi,  I.,  Ingenieur  civil,  Santa  Isaia,  26,  Rologna  (Italie). 
Paltoff,  A.  A.,  Directeur  de  la  Chancellerie  du  Ministre  des  voies 

de   communication,    rue   Xadejdinskaia,   48,    Saint-Petersbourg 

(Russie). 
Pani  A.,   Ingenieur  civil,  ox  Calle  del  Chopo,  4,  Mexico  i).  F. 

(Mexique). 
Paoutynski  S.  M.,  Societe  pour  la  production  du  cinient,  Malaia 

Dmitrovka,  Moscou  (Russie). 
Papillon,  Docteur,  rue  Montalivet,  8,  Paris  (France). 
Parland,  0.  A.,  Ingenieur  des  voiesde  communication,  ll''ligne,28, 

Saint-Petersbourg  (Russie). 
Paromenski,  A.  I..  Lieutenant  General,  Kronstadt  (Russie). 
Parson,  R.  S.,  Ingenieur,  2  Rojdestvenski,  5,  Saint-Petersbourg 

(Russie). 
Pechkanski,  E.  J..  Lieutenant-Colonel,  Direction  generale  d'hydro- 

graphie,  Saint-Petersbourg  (Russie). 
Pehnl,  R.  I.,  Morskaia,  37,  Saint-Petersbourg  (Russie). 
Pentkovski,    K.  M.,    Ingenieur    des  voies    de    communication, 

rue  Tserkovnaia,  15,  Tsarskoe  Selo  (Russie). 
Pentkovski    (M™"    Julie),    rue    Tserkovnaia-,    15,    Tsarkoe  Selo 

(Piussie). 
Perelmann,    S.  L.,   Perspective    Liteiny,    45,    Saint-Pelersbourg 

(Piussie). 
Perrimond,    E.  G.,    Ingenieur    civil,    Institut  des   forets,    Saint- 
Petersbourg  (Russie). 
Pertile,  G.,  Cav.,  Via  San  Pietro,  Padova  (Italie). 
Peters,  J.,  canal  Catherine,  97,  Saint-Petersbourg  (Russie). 
Peterson,   K.  K,,   Ingenieur  des  voies  de    communication,    rue 

Paulucci,  17,  Pdga  (Piussie). 
Petersson,  K.,  Ingenieur,  Helsingfors,  Finlande  (Puissie). 
Petersson,  I  ,  Lojtnant,  Narvavagen,  31,  Stockholm  (Suede). 
Petersson  (M"*^),  Narvavagen,  31,  Stockholm  (Suede). 
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Petine.  X.,  Ingenieiir  des  voies  de  communication,  Ekaterinodar 

(Ilussie). 
Petrelius,  A.,Institutpolytechnique,Helsingfors,Finlande(Piussie). 
Petroff,  C.  A.,  Ingenieur,  rue  Znamenskaia,  2,  Saint-Petersbourg 

iT'iUssie). 
Petroff,    E.  Pi.,    Ingenieur    des    voies   de    communication,    rue 

Yoenno-Gospitalnaia,  9,  Antokol-Yilna  (Russia). 
Petroff.  J.  I.,  Contre-Amiral,  Port  de  Saint-Petersbourg  (Fiussie). 
Petroff,    X.  P.,    General   du    genie,    Perspective   Zagorodny,   70, 

Saint-Petersbourg  (Russia). 
Petropavlovski.  S  I.,  Ingenieur-Constructeur,  Blagovestchensk 

(Russie). 
Petrounkevitch,  J.  M.,  Ingenieur,  Yilenski  pereoulok,  3,  Saint- 

IV^tersljoui'g  (Pvussie). 
Petrovski,   C.  A.,    Xovo-Alexandria,   gouvernement  de  Lioubiin 

(Russie). 
Philippeo,  M.  M.,  Rakou  (P^ussie). 
Piatnitzki,  X.  K.,  Ingenieur  des  voies  de  communication,  Touapse, 

(Russie). 
Pihlgren,   J.  T.  H.,    Abteilungschef  des  K.  KommerzkoUegiums, 

Stockholm  (Suede). 
Pirboudagoff,    C.  E.,    Ingenieur  des   voies   de    communication, 

gouvernement  de  Piadom  (Russie). 
Pistolkors,  E.  A.,  Ingenieur  des  voies  de  communication,  Saint- 

Pt'ter.-^bourg  (Russie). 
Plotnikoff,    M.   S.,    Ingenieur,    quai    Sampsonievski,  3,    Saint- 
Petersbourg  (Russie). 
Poddereguine,  A.  D.,  Ingenieur,  Port  de  Xikolaev  (Russie). 
Podgourski,    S.    K.,    Ingenieur    des    voies   de   communication, 

perspective  Liteiny,  55,  Saint-Petersbourg  (Russie). 
Podroutski,  E.  J.,  Ingenieur  des  voies  de   communication,   rue 

Joukovski,  Saint-Petersbourg  (Piussie). 
Poehl,  X.  J.,  Ingenieur,  Port  de  Novorossiisk  (Russie), 
Poehl  (M'"^  Anne),  Odessa  (Russie). 

Pokotiloff,  A.  D.,  perspective  Kamennovstrovski,  1,  Saint-Peters- 
bourg (Hussiej. 
Pokrovski,  X.  X.,  Adjoint  du  ministre  des  finances,  rue  Fourch- 

tadtskaia,  17,  Saint-Petersbourg  (Russie). 
Polenoff,   A.  IJ.,  Adjoint  en    chef  a  la  Direction  generale  de  la 

prupriete  agricole  et  de  I'agriculture,  perspective   Liteiny,   11, 

Saint-Petersbourg  (Russie). 
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Polissadoff,  J.  Y.,  Ingenieurdes  constructions  navales,2"''  Rota, 16, 

Saint-Petersbourg  (Ilussie). 
Polkovski,  S.  0  ,  Ingenieur  ties  voies  de  communication,  Malye 

spory.  Station  Postavy,  gouvernement  de  Yilna  (Paissie^. 
Pollacsek  (M"""^),  Budapest  (Hongriei. 

Pommer.  J.  A.,  quai  Nicolas,  15,  Saint-Petersbourg  (Russia). 
Ponomareff,    G.    X.,  Ingenieur    des    voies    de    communication, 

Poti,  gouvernement  de  Koutais  (Russie). 
Popoff,  C.  J.,  Touapse  (Russie). 
Popoff,  S.  A.,  Ingenieur   des    voies    de    communication,  Brest 

Litovsk  (Russie). 
Popovitch,  D.,  Envoye  extraordinaire  et  Ministre  plenipotentiaire 
de  la  Serbie  en  Russie,  Liteiny,  57,  Saint-Petersbourg  (Russie). 
Poppe,   V.    A.,   Ingenieur  des  voies  de  communication,  Slonim, 

gouvernement  de  Grodno  (Russie). 
Porembski,   K.   A.,  Gapitaine  de  fregate,   rue  Alexeievskaia,  18, 

Saint-Petersbourg  (Russie). 
Poretchkine,  Th.  S.,  General-Major,  rue  Zverinskaia,  6/8,  Saint- 
Petersbourg  (Russie). 
Pototzki,  P.  N.,  Ingenieur  des  voies  de  communication.  Port  de 

Kherson  (Russie). 
Potvorovski  (M'""  Marie),  place  Sennaia,   13,  Saint-Petersbourg 

(Russie). 
Poulouchkine,   S.  I.,  General   Major,    Xevski,  45,  Saint-Peters- 
bourg (Russie). 
Poutsiata,    M.   K.,   Ingenieur  des  voies  de  communication,    rue 

Koroievskaia,  1,  Yarsovie  (Russie). 
Pravossoudovitch,    M.   M.,    Ingenieur  des  voies   de   communi- 
cation, Yilna  (Russie). 
Probst,  E.,    Ingenieur,    Piedacteur   du  journal   Armierter  Beton, 

Pragerstrasse,  2,  Berlin  AY.  (Allemagne). 
Prokofieff,  Y.  A.,  ErtelefT  pereoulok,  6,  Saint-Petersbourg  (Russie). 
Protassieff,   Y.  A.,  Directeur  des  voies  de  communication  de  la 

Region  de  Kiew  (Ptussie). 
Prouchinski,  F.  D.,   Ingenieur  des  voies  de  communication,  rue 

Kolokolnaia,  7,  Staint-Petersbourg  (Piussie). 
Proudnikoff,    B.  Y.,    Ingenieur   des    voies   de    communication, 

Jurburg,  gouvernement  de  Kovno  (Russie). 
Przesmitski,  F.  F.,  Ingenieur,  Koursk  (Faissie). 
Ptchelnikoff,  N.D.,    Inspecteur  adjoint  de  la  navigation,   Tver 
(Russie). 
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Ptchelnikoff,  P.  A.,  rue  AVitte,  24,  Odessa  (Russie). 
Pytlik,  J.,  Directeur  de    Ustredni  banka  Cesk/jch  sporifelen,    Fer- 
dinandova,  29,  Bri'inn,  Miihren,  Autriche. 


Quezon,  M.  L.,  Member  Philippine  Congress,  Manila  (Philippines). 


Radloff,  0.  L.,  General-Major,  quai  Mytninski,  7,  Saint-Peters- 
bo  urg  (Russie). 

Radsichenski,  E.  E.,  Ingenieur,  Usine  Paratski,  gouvernement 
de  Kazan  (Russie). 

Raffalovitch,  A.,  rue  de  Beni,  Paris  (France). 

Rakhmaninoff,  P.  I.,  Cercle  des  Ingenieurs  des  voies  de  commu- 
nication, Saint-Petersbourg  (Russie). 

Ramos  y  Cordero,  Ft.,  Camara  de  Comercio,  Industria  y  Xave- 
gacion  de  Barcelona.  Espagne. 

Rasch,  A.,  Regierungsrat,  Ltineburg,  Hannover  (Allemagne). 

Raschkovitch,  S.  L.,  Directeur  de  I'lnstitiit  sanitaire  technique, 
2-  Rojdestvenskaia,  21,  Saint-Petersbourg  (Russie). 

Rasoumoff,  J.  K.,  Inspecteur  de  la  Navigation,  Kazan  (Russie). 

Ratkoff-Rojnoff,  J.  V.,  Fontanka,  25,  Saint-Petersbourg  (Russie). 

Ratould,  B.  P»-.,  Ingenieur,  rue  Znamenskaia,  11,  Saint-Peters- 
bourg (Faissie). 

Rauner,  S.  J.,  Comite  hydrologique,  Saint-Petersbourg  (Ftussie). 

Rausch  von  Traubenberg  fbaron  P. -A.),  Maitre  des  Ecuries  a 
la  Cour  de  Sa  Majeste,  rue  Millionnaia,  24,  Saint-Petersbourg 
(Russie). 

Rechenbarch,  K.  K.,  Ingenieur,  Ardagan  (Russie). 

Reddersen,  A.,  Conipagnie  Internationale  des  Wagons-Lits,  Saint- 
Petersbourg  (Russie). 

Redko,  A.  G  ,  Ingenieur  des  Mines,  Hotel  des  Monnaies,  Saint- 
Petersbourg  (Russie). 

Redlich,  J.,  Universitatsprofessor,  Armbrustergasse,  15,  AYien 
(Autriche). 

R6evski,  R.  F.,  Ingenieur  des  vdies  de  communication,  rue 
Nikolski,  187,  Rostov-sur-Don  (Russie^. 

Rego,  J.  E.,  Ingenieur  des  voies  de  communication.  Chef  des 
travaux  de  port  Poti  (Russie). 

Reichmann,  S.  A.,  Ingenieur  des  voies  de  communication, 
Tchistye  Proudy,  Moscou  (Russie). 
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Renaudin,  G.  X.,  Ingeiiieur,  10,  nie  Darcet,  Paris  (France). 

Resal,    J.,    luspecteur  general  des   ponts    et    chaussees,   rue   de 
Furslemberg,  6,  Paris  (France). 

Restsoff,  N.  A.,  Ingenieur,  Mai  re  de  la  ville  de  Saint-Peters)  )ourg 
(Russie). 

Richter,  A.  P.,  Etudiant  a  Tlnstitiit  des  voies  de  communication, 
Saint-Petersbourg  (Russie). 

Rippas,    B.   A.,   Ingenieur    des    voies    de    communication,    rue 
Pessotchnaia,  33,  Saint-Petersbourg  (Russie). 

Risser,  J.,  Bauamtmann,  Speyer,  Deutschland  (AUemagne). 

Rodevitch,   Y.  M.,  Ingenieur,   rue  Mokhovaia,   4,    Saint-Peters- 
bourg (Paissie). 

Roeper,  H..  U.  S.  America. 

Rojanski,  X.  X.  Belgorod  (Russie). 

Rojdestvenski,  A.  K.,  Ingenieur  des  voies  de  communication. 
Perspective  Klinski,  13,  Saint-Petersbourg  (Fvussie). 

Romero,    T.,    Inspector  de   las   obras  del    Puerto    de    Tampico, 
Apartado,5i,  Tampico  (Mexique), 

Rorberg,  P.  F.,  General  du  genie.  Membre  du  Conseil  de  I'Empire, 
rue  Tavritcheskaia,  25,  Saint-Petersbourg  (Russie). 

Rosenberg,  E.,  Etudiant  a  I'lnstitut  des  voies  de  communication, 
Saint-Petersbourg  (Russie). 

Rosenstandt  Woldike,   P.,   Ingenieur   du  Bureau  livonien  des 
auK'liorations  agricolcs,  lourief,  Livonie  (Russie). 

Rosoff,  J.  A.,  Ingenieur  des  voies  de  communication,  Podvalny 
l)('M'eoulok,  4,  Kiev  (Piussie). 

Rostchenski,  X.  K.,  Etudiant  a  llnstitut  des  voies  de  communica- 
tion, Saint-Petersbourg  (Russie). 

Rostchinski,  J.  I.,  Lieutenant-colonel,  direction  generate  d'hydro- 
grapliie,  Saint-Petersbourg  (Russie). 

Roudneff,  Y.  F.,  Contre  Amiral  en  retraite,  Fontanka,  82.  Saint- 
Petersbourg  (Piussie). 

Roudnitzki,    X.   Y.,    Ingeniem-    des   voies    de    comnuinication, 
perspective  Kamennoostrovski,  45,  Saint-Petersbourg  (flussie). 

Roudnitzki,  S.  I.,  Ingenieur,  colonel,  rue  Kirotchnaia,  2<S.  Saint- 
P(''tersboiu"g  (Pvussie) . 

Roukhloff,  S.  Y.,   Membre  du  Gonseil  de  I'Empire,   perspective 

Litniny,  55,  Saint-Petersbourg  (Russie). 
Rouleff,  Y.  X.,  Ingenieur,  Moika,  64,  Saint-Petersbonrg  (Russie). 
Roummel,  F.  Y.,  Directeur  du  syndicatmetalIurgique,Tch(^rnychev 
pereoulok,  22,  Saint-Petersbourg  (Russie). 
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Roummel,  J.  V.,  Ingenieur,    rue  Malaia  Possadskaia,  19,    Saint- 

Pt'tershuui'g  iFiiissie). 
Roummel.    V.  J.,    Ingenieur  des   voies  de  communication,    rue 

Narv.-kaia.  63,  Ileval  (Paissie). 
Rouneberg.  Pi.  I.,  Ingenieur  civil,  perspective  Liteiny,  57,  Saint- 

Petersbourg  (Russie). 
Rounkevitch,  Chef  du  bureau  des  postes  au  Palais  du  Conserva- 
toire (Piussie). 
Roussine,  A.  I.,   Capitaine  de  vaisseau,  Etat-major  de  la  marine, 

Aniiiautt'-,  Saint-Petersbourg  (Russie). 
Rouville.    H.,  Inspecteur  general  des  ponts  et  chaussees,  avenue 

du  Trocadero,  16,  Paris  (France). 
Rydzevski,  E.  F.,  Ingenieur  des  voies  de  communicatiou,  Moika, 

66,  Saint-Petersbourg  (Russie). 
Rymdzevitch,    P.   0.,    Ingenieur,  Tatarski  pereoulok,  4,    Saint- 

I'l'ti-r-liuiirg  (Russie). 
Rytel.  M.  F..  Ingenieur  des  voies  de  communication,  perspective 

/..t^oiudny,  24,  Saint-Petersbourg  (Russie). 
Rzevuski,  X.  A.,  Directeur  de  la  societe  russe  de  navigation  et  de 

commerce,  rue  Znamenskaia,  43,  Saint-Petersbourg  (Russie). 


Sabinine.  E.  E.,  quai  Nicolas,  29,  Saint-Petersbourg  (Russie). 

Sadkovski,  Y.  K.,  Etudiant  a  I'lnstitut  des  voies  de  communica- 
tion, Zabalkanski,  11,  Saint-Petersbourg  (Piussie). 

Sakata,  S.,  Civil  engineer.  Home  Department,  Tokyo  (Japon). 

Sala.  L.,  Bergamo  (Italic). 

Salanson,  G.,  Glasgow  (Ecosse). 

Salesski.  C.  G.,  Novgorod  'Russie). 

Sallskapet  for  Finlands  Geografi,  Helsingfors  (Russie). 

Saloff,  V.  v..  President  du  Conseil  des  Ingenieurs,  rue  Nadejdins- 
kaia.  :>,  Saint-Petersbourg  (Pvussie). 

Samohrd,  A.  0.  D.,  Ing.,  Elisabethstrasse,  16,  Briinn  (Autriche). 

Sancassani.  I).  A..  Docteur,  Sibelso,  9,  Milano  (Italie). 

Sarnitski,  L.  M.,  Ingenieur,  rue  Chamcheva,  6»,  Saint-Peters- 
bourg (Russie). 

Savrimovitch.   J.  A.,   Colonel,  rue  Nikolaevskaia.  51,  Kronstadt 

Sborovski,  J.  1.,  Ingenieiu-  des  voies  de  communication, 
Zamostie,  gouveineuient  de  Lioublin  ( liussicj. 
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Schaffhausen-Schonberg-Eck-Schaufuss,  X.   K.,    Lieutenant 

General,  Ministre  des  voies  de  communication,  Fontanka,  115, 

Saint-Pefersbourg  (Russie). 
Scheinine.  G.  V.,  Ingenieur,  Tchislye  proudy,  Moscou  (Paissie^. 
Scheinine,  Th.  V.,  Ingenieur  des  mines,  Simpheropol  (llussie). 
Schernikau,  G.  V.,    Societe  «  Lloyd  lUisse  »,  Saint-Petersbourg 

(Russie). 
Schildener,  A.,Wasserbauinspektor,  Alexanderstrasse,  28,  Rresiau 

(AUemagne). 
Schleifer  (M'""  Catherine),  canal  Catherine,  85,  Saint-Pt''tersl)ourg 

(Russie). 
Schleifer    (M"-    Inna),    canal    Catherine,    85,    Saint-Petershourg 

(Pvussie). 
Schleifer,  N.  N.,  Karpovka,  39,  Saint-Petersbourg  (Russie). 
Schmidt,  G.,  Hafendirektor,  Dortmund  (Allemagne). 
Schmidt  (M""^  Elisabeth),  Dortmund  (Allemagne). 
Schmidthauer,     A.,    Ingenieur,    Elisabeth  ring,    9-11,    Rudapest 

(Hongrie). 
Schneyer,  V.   K.,    Ingenieur,    Grande   Sakimanka,    m.    AlabietT, 

Moscou  (Russie). 
Schnobel,  N.  E.,  President  du  Comite  de  la  Rourse,  Libau  (Piussie). 
Schokalski,    J.    M.,    General-Major,    rue    Torgovaia,    27,    Saint- 
Petersbourg  (Russie). 
Schokalski  (M"'''  Lioubov),  rue  Torgovaia,  '27,  Saint-Petersliourg 

(Paissie). 
Schokalski  (M""  Zenaide)  rue  Torgovaia,  27,    Saint-Petershourg 

(Russie). 
Scholz,   V.  E.,   Maximilianovski  pereoulok,  8,   Saint-Petersbourg 

(Russie). 
Schramm,  K.  I.,  Ingenieur,  Canal  Catherine,  97,  Saint-Petersbourg 

(Russie). 
Schrey,  0.  K.,  Regierungsrat  a.  D.,  Danzig-Langfuhr  (Allemagne). 
Schuchtan,  L.  F.,  Ingenieur  des  voies  de   communication,  Per- 

pective  Zagorodny,  52,  Saint-Petersbourg  (Russie). 
Schuette  (M™"  Henny),  Danzig  (Prusse). 
Schultz,  E.  0.,  Ingenieur  des  voies  de  communication,  Vytegra, 

gouvernement  d'Olonetz  (Russie). 
Schwartz,  A.  A.,  Ingenieur  des  voies  de   comnuinication,    quai 

Anglais,  46,  Saint-Petersbourg  (Russie). 
Schwartz,  J.  J.,  Direction  des  Ameliorations  agricoles,  Moika,  15, 

Saint-Petersbourg  (Russie). 
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Sch"warz,   A.,    Sekretar    des    Oesterreichischen   Export-Vereins, 

AVicn  I  f Autriche). 
Schwarz,  Z..  Ingenieur,  Karolinental  bei  Prag  (Autriche). 
Sebesta,  F..  Oberlandesrat,  Waisenhausgasse,  2,  Briinn  (Autriche  > 
Seelig,  H.  L.,  Societe  orientale  d'Entrepots,  Puga  (Piussie). 
Sedoff,  G.  I.,  rue  Zagorodnaia,  33,  Poltava  (Russie). 

Seldine,  G.  F.,  Ingenieur,  Colonel,  Nikolaiev,  gouvernement  de 

Kherson  (Russie). 
Seligueieff.  X.  J..  IngL'nieur,  Direction  des  voies  navigables,  Blago- 

vestrhensk  (Paissie). 
Semachko,  J.  I.,  Ingenieur  des  voies  de  communication,  Libau 

(Russie!. 
Semeniouta,    A.    P.,    Chef  du   port  de  commerce   de  Taganrog 

(Russie). 
Semtchevski,  Ingenieur  des  voies  de  communication  (Paissie). 
Senger,  V.  \  .,  Ingenieur  des  Constructions  civiles,  Fontanka,  IT, 

Saint-Petersbourg  (Russie). 
Senyi  de  Nagy-Unyom.  P.,  Sous-Directeur  de  la  Societe  Russo- 

Hongroise    de    navigation,    rue    Marie    Valerie,    14,    Budapest 

(Hongrie). 
Seppai'n,  Th.  M.,  Ingenieur  des  Mines,  rue  Millionnaia,  25,  Saint- 

Pi'tersbourg  (Paissie). 
Sergueieff,  Ch.  X.,  Astrakhan  (Russie). 
Sergueieff.  J.  S..  Lieutenant-Colonel.  Direction  generate  d'Hydro- 

gi-aphie,  Saint-Petersbourg  (Russie). 
Seume.  S.,  Etudiant  a  I'lnstitut  des  voies  de  communication,  rue 

Fourchtadtskaia,  43.  Saint-Petersbourg  (Russie). 
Sibileff,  Y.  D.,  rue  lamskaia,  25,  Saint-Petersbourg  (Russie). 
Sidensnor.    A.    K.,    Amiral    en    retraite,   9""^    hgne,   42,   Saint- 
Petersbourg  (Paissie) . 
Sileny,    Y.,    Landesausschussbeisitzer,    Bischofsgasse,    1,    Briinn 

(Autriche). 
Silinger.  Th.,  Reichsabgeordneter,  Briinn,  Miihren  (Autriche). 
Silitch.  S.  Y.,  rue  Xarvskaia,  63,  Reval  (Russie). 
Silvestri  Volpi  (M'"""  Blanche   Mai-ie),  Corso   Yenezia,   16,  Milan 

iilaliei. 
Simberg,  K.  X.,  Ingenieur,  rue  Gouliarnaia,  24,  Saint-Petersbourg 

(Russie). 
Simonoff,    A.    A.,   Ingenieur  des  voies  de   communication,   rue 

Ki\  lovskaia,  15,  Tillis  (Russie). 
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Sinelnikoff,  N.  P.,  Ingenieur  agronome,  4''  Rojdestvenskaia,  46, 

Saint-Petersbourg  (Paissie). 
Sirotkine,  D.  V.,  Marchand,  Xijni-Xovgorod  (Pvussie). 
Sjoman,  X.  X.,  Lieutenant-General,  Directeur  du  pilotage  et  des 

phares,  Helsingfors-Finlande  (Paissie). 
Skadovski,  S.  B.,  Ghambellan  a  la  Cour  de  Sa  Majeste,  Perspective 

Kaniennoosti'ovski,  ?)1^,  Saint-Petersbourg  (Russie). 
Skalweit,  0.,  Hafeiibaiiinspektor,  Swinemiinde  (Allemagne). 
Skrydloff,  X.  S.,   Vice-Amiral,  rue  Ofitserskaia,  31,  Saint-Peters- 
bo  urg  (Paissie). 
Smirnoff,  A.  I.,  General-Major,  Canal  Gatherine,  134,  Saint-Peters- 

bourg  (Pvussie). 
Smith,  G.,  Directeur  des  ports  de  Norvege,  Kristiania  (Xorvege), 
Smith,   J.  K.,  Ingenieur  des  voies  de  communication,  rue  Kabi- 

netskaia,  20,  Saint-Petersbourg  (Russie). 
Smith,  \V.  E.,  Ingenieur,  rue  Gorokbovaia,  61,  Saint-Petersbourg 

(Russie). 
Smoulski,  A.  A.,  Ingenieur  Golonel,  rue  Tamojennaia,  6,  Sebas- 

topol  (Piussie). 
Smrcek  f.M'"''  Bozena),  Sturmgasse,  12,  Brunn-Mahren  (Autriche). 
Smulders,  H.,  Schiffbauer,  Scbiedam  (Hollande). 
Smulders  (M""^  Catherine),  Schiedam  (Hollande). 
Snellman,   K.,   Ingenieur  en  chef  de  la  direction  des  routes  et 

canaux,  Helsingfors  (Russie). 
Sociedad  cientifica  Argentina,  269,  Calle  Cevallos,  Buenos- Ayres 

(Argon  line). 
Societe  commerciale  «  Malioutine  fils  y>,  Moscou  (Pvussie). 
Society  Finlandaise  de  navigation  a  vapeur,  8*^  ligne,  9,  Saint- 
Petersbourg  ( Kussiei. 
Societe  de  geographie  de  Lisbonne,  Portugal. 
Societe    imperials    russe   de   geographie,    Section   d'Irkoutsk 

(Russie ). 
Societe  imperiale  russe  de  geographie.  Section  de  Krasnoiarsk 

(Ptussie). 
Societe   imperiale   russe    de    geographie,    Saint-Petersbourg 

( IiLissie). 
Societe  imperiale  technique  russe,  Section  de  Xijni-Xovgorod 

(f'lUssie  . 
Societe  ((  Lloyd  Russe  ».  quai  Anglais,  26,   Saint-Petersbourg 

(Russie). 
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Societe  de  navigation  «  Kotlas- Arkhanghelks-Mourman  », 

Arkhanghelsk  (Russie). 
Soci6te  de  navigation  sur  le  Volga,  fondee  en  1843,  Nevski, 

30.  Saint-Petersl)ourg  (Russie  . 
Societe  de  navigation  «  Viatka-Volga  »,   Nevski,   106,  Saint- 

Petersbourg  >  [lussiei. 
Societe  russe  des  assurances,  Nevski,  Saint-Petersbourg  (Russie). 
Sofronoff,  A.  P.,  Gare  Baltique,  P^eval  (Russie). 
Sofronoff  ( M™"  Marie),  Gare  Baltique,  Reval  (Russie). 
Sokoloff,    A.  P.,    Ingenieur  des  voies   de   communication,    rue 

Torgovaia,  3,  Odessa  (Pvussie). 
Sokoloff,    P.    S.,    Malaia   Koniouchennaia,    1,    Saint-Petersbourg 

lUisi^ie'. 
Sokolski,   N.   S.,   Inspecteur  de  la  navigation,   Vosdvigenka,  4, 

Moscou  (Russie). 
Solovieff.  A.  P.,  rue  Pouch kinskaia,  10,  Saint-Petersbourg  (Russie). 
Soukhomline,    N.    A.,    rue   Tserkovnaia,   23,    Saint-Petersbourg 

I  liussie  . 
Soukhomlinoff,  N.  F.,  Marechal  de  la  noblesse  du  gouvernement 

de  Kherson,  rue  Kirotchnaia,  3,  Saint-Petersbourg  (Ptussie). 
Sourine,  A.  A.,  Ingenieur  des  voies  de  communication,  Werner- 

Siemenstrasse,  23,  Charlottenburg  bei  Berlin. 
Souvoroff,  M.  I.,  Vladivostok  (Russie). 

Sovetoff.  S.  A.,   Vassili  Ostrov,   Maly  prospect,  14,  Saint-Peters- 
bourg   Paissie). 
Spalving,  H.  A.,  Ingenieur  des  voies  de  communication,  Maly 

prospect.  7,  Saint-Petersbourg  (Paissie). 
Sparrow,  Pi.  P.,  Ingenieur  hydrotechnicien,  Maly  Kharitonie\ski 

pereoulok,  7,  Moscou  (Russie). 
Spitzine,  Y.  D.,  Capitaine  de  fregate  en  retraite,  rue  Gorokhovaia, 

18,  Saint-Petersbourg  (Paissie). 
Staritski,   C.  S.,  Contre-Amiral  en   retraite,  rue  Gagarinski,  8, 

Saint-Petersboui'g  (Piussie). 
Staritski.  Ingenieur,  rue  Gagarinskaia,  8,  St-Petersbourg  (Russie). 
Statsenko.  V.  P.,  Professeur,  rue  Troitskaia,  5,  Saint-Petersbourg 

I  Ilussie  . 
Statsenko  iM'""  Alexandrine;,  rue  Troitskaia,  o,  .Saint-Petersbourg 

(Russie). 
Stchelkoff.  A.  A.,  Constructeur,  Vychni-Volotchek, gouvernement 

de  Tver  (IVussie). 
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Stchensnovitch,   E.   X.,   Contre-Amiral,   quai  de  rAniiraute,    6, 

Saiiit-Petei'sboiirg  (Riissie). 
Stcherbatoff,  prince  N.  B.,  Marechal  de  la  noblesse  du  gouver- 

nenient  de  Poltava,  quai  Anglais,  24,  Saint-Petei'sbourg  (Kussie). 
Stchouka,  C.  Y.,  Ingenieui*  des  voies  de  communication,  rue  Sies- 

genskaia,  16,  Saint-Petersbourg  (Russie). 
Stebline-Kamenski,  E.  E.,  Directeur  de  la  chancellerie  du  Minis- 

tere  de  ia  marine,  Amiraute  (Russie). 
Stefanesco,   N.,   Directeur  du  service  de   la   navigation    Huviale 

roumaine,  Galatz  (Roumanie). 
Stein,  Th.  A.,  Ingenieur,  Tchistye  Proudy,  Moscou  (Russie). 
Stein,  Y.  A..  Capitaine  en    retraite,    Steriitamal^,    gouvernement 

d'Oufa  (Russie). 
Stein  (M""'  Yalentine),  Sterlitamak,  gouvernement  d'Oufa  (Russie). 
Steiner,  L.,  Oberkurator,  Grinzinger  Allee,  43,  Wien  (Autriche). 
Stenger,  Y.  A.,  Colonel,  Amiraute,  Saint-Petersbourg  (Russie). 
Stepanoff,  Y.  V.,  place  Xikolskaia,  6,  Saint-Petersbourg  (Russie). 
Stiebel,  J.  I.,  Ingenieur  des  voies  de  communication,  Belosersk, 

gouvernement  de  Novgorod  (Russie). 
Stinnes  (M"'^  Olga),  Mannheim  (Allemagne). 
Stolypine,  P.  A.,  Maitre  de  la  cour  de  S.  M.,  Secretaire  d'Etat, 

President  du  Conseil  des  Ministres.  quai  de  la  Cour,  30,  Saint- 
Petersbourg  (Russie). 
Stolzmann,  H.  S.,  Ingenieur  des  voies  de  communication,  Erteleft 

pereoulok,  18,  Saint-Petersbourg  (pLUSsie). 
Stradetski.  B.  A.,  Lieutenant  de  la  marine,  Tarassoff  pereoulok, 

12,  Saint-Petersbourg  (Russie). 
Stroukoff,  A.  P.,  Maitre  de  la  Cour  de  S.  M.,  Membre  du  Conseil 

de   I'Empire,   Yassili  Ostrov,    2'"''  ligne,    23,    Saint-Petersbourg 

(Russie). 
Struck,  X.  X.,  Ingenieur,  Ismailovski,  7, Saint-Petersbourg  (Russie). 
Stulguinski,  Y.  S.,  Ekaterinoslav  (Russie). 

Siissemitch,  ^Y.,  Oberbaurat,  Kleine  Xeugasse,  14,  Wien  (Autriche). 
Suzor,  P.  J.,  Architecte,  ligne  Kadetskaia,  21,  Saint-Petersbourg 

(Russie). 
Suzuki,  0.,  ambassade  du  Japon,  Saint-Petersbourg  (Pvussie). 
Sviatitski,  Y.  S.,  Ingenieur,  Moscou  (Puissie). 
Svirski,  R.  R.,  Ingenieur  naval,  Colonel,  rue  Cagarinskaia,  36, 

Saint-Petersbourg  (Russie). 
Svistchevski,  D.  D.,  Ingenieur  du  genie  militaire,  Fontanka,  58, 

Saint-Petersbourg  (Russie). 
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Sykhine,  X.  i»..  Ingenieiir  des  voies  de  coiniiuinication,  Gomel, 

gouvcriiciiient  de  Moguilev  (Piussie). 
Syromiatnikoff,  D.  F.,  Ingenieur,  Xevski,  40,  Saint-Petersbourg 

(Russia ). 
Syromiatnikoff,  J.  I).,  Etudiant  a  rinstitut  des  voies  de  coinmu- 

nicatioii,  Saint-J'etersbourg  (Paissie). 
Syssoeff,   S.,  Ingenieur  des   voies   de   communication,    Troitski 

perspective,  8,  .^aint-Petersbourg  (Ptussie). 
Szabo,  J.  K.,  Moika,  110,  Saint-Petersbourg  (Ptussie). 
Szystovski,  .M.  A.,  rue  Karavannaia,6,  Saint-Petersbourg  (Paissie). 


Tagawa,  S.,  Ing(''nieiir,  Harljour  ^Yorks  office,  Tempozan  Osaka 

(Japon). 
Tagueieff,    \.  J...   IngiMiit'iii-  des  voies  de  couimunication,  Enseii 

(Pci'sei. 
Tait.  \V.,   Civil  Engineer,  George  street,  72,   Edinburgh  (Angle- 

terrc/. 
Tannenbaum,    A.   S.,    Ingenieur  des   voies  de   communication, 

canal  KrinukolT,  21,  Saint-Petersbourg  (Russie), 
Tatarine.  A.  L.  Maire  de  la  ville  de  Narva  (Russie). 
Tchaeff,  S.  .\..  Ingenieur  des  voies  de  communication,  rue  Lit- 

seyskaia,  7,  Saint-Petersbourg  (Russie). 
Tcharkovski.    A     I.,    Ingenieur   des   voies  de   communication, 

iVskhabad,  Asie  centrale  (Piussie). 
Tcharykoff,  N.  \'.,  Maitre  de  la  Gour  de  Sa  Majeste,  adjoint  du 

.Miiiislre  des  AITaires  PJti-angeres,  Saint-Petersbourg  (Russie). 
Tchebycheff.  P.  P.,  Ingenieur,  Nijni-Novgorod  (Russie). 
Tchekhovitch.  C.  J.,  Docteui",  Petrovsko-Razoumovskoe,  Moscou 

I  iliissie). 
Tchekhovitch   (M™*^  Sophie),-  rue  Tchernomorskaia,  23,  Odessa 

(Russie). 
Tcheng-Han,  Etudiant  a  I'lnstitut  des  voies  de  communication, 

S;iiiit-P(''lei'sbourg  (Russie). 
Tcheng  Yien  Chi,  Secretaire  de  la  legation  imperialo  de  Chine  a 

Sal nl-Prtersbourg,  rue  Mokhovaia,  10.  Saint-Petersliourg  ( Hussie). 
Tchentsoff,    A.,    Ingenieur-constructeur,    I'ue   Eiikhpvskaia,   22, 

Moscou  (Russie). 
Tchernigovski,  P.  E.,  general-major,  rue  Vvoedenskaia,  19,  Saint- 
Pi' leisbourg  (Russie). 
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Tcherntsoff,    M.    V.,    Iiig(''nioLii"    des    voies   de  comtniinication, 

perspective  Klitiski,  27,  Saint  Petersbourg  (tliissic). 
Tchernych,   J.  I.,   Marchaiid,  boulevard  Pietchisteiiski,    Moscoii 

(Russiei. 
Tchernycheff,    A.  I.,    Iiigenieur  des   voies   de   coiiimiinication, 

Tomsk  (Russie). 
Tchernycheff,  T.  N.,  Dircctear  dii  Coiiiite  geologique,  McMubi-e  do 

TAcademie  imperiale  des  sciences,  1"  tigne,  2,  Saint  Petersboui'g 

(Russie). 
Tchernycheff,   M.  S.,    Ingenieur  des   voies   de   conimiinicatioii. 

Tomsk  (Russie). 
Tchesnokoff,  S.  N.,  Ingenieur,  pei'spective  Souvorovski,  54,  Saiid- 

Pelci'sbourg  (Faissie). 
Tchijoff,  Y.  A.,   Directeur  de  la  Societe  d'Elevateurs  et  d'Entre- 

pots,  rue  Serguievskaia,  40,  Saint-Petersbourg  (Russiej. 
Tchoubinski.    P.    P.,    Ingenieur   des  voies  de   communication, 

place  Lvovski,  6,  Kiev  (Russie). 
Tchounikhoff,  V.  A.,  perspective  Angliski,  27,  Saint-Petersbourg 

'Russie). 
Teliatieff,  V.  V.,  Ingenieur,  Arkhanghelsk  (Russie). 

Tennyson,   C.  A.,  ingenieur  naval,   rue  Ofitserskaia,  40,  Saint- 
Petersbourg  (Plussie). 
Terachkevitch,  J.  J.,  Ingenieur,  Ekaterinodar  (Paissie). 
Terentieff,  V.  A.,  Ainiral,  Vladivostok  (Russie). 
Terpougoff,  X.  \.,  Ingenieur  des  voies  de  communication.  Kiev 

( Ivussie). 
Terruggia,    A.,    Ingenieur,    via    Venti    Settembre,    24,    Milano 

(Italie). 
Theakston,  J.  A.,  Morskaia,  ;>7,  Saint-Petersbourg  (Russie). 
Thorsen,  I.,  Consul  de  Xorvege,  a  Kronstadt  (Russie). 
Tiapkine,   X.  I).,  Ingenieur  des  voies   de   communication,    rue 

Raklimetievskaia,  17,  Moscou  (Russie). 
Tiedemaan  (M'"^  Martha),  Moika,  104,  Saint-Petersbourg  (Russie). 
Tikhomiroff,  V.   E.    Etndiant  a    I'ltistitiit    p()lyt(>chni(iii(',   Saint- 

I'etcrsbourg  (Piussie). 
Tiltine,  Ingenieur,   Direction  des  voies  de  comnuiiiication,  Kiev 

(Russie). 
Timtchenko,  V.  I).,  Ingenienr  des  voies  de  conimnnication,  roiin- 

doiiklt'-evkaia,  4(|,  Kiev  (Russie). 
Titoff,  N.  A.,  Fontanka,  94,  Saint-Petersbourg  (Russie). 


—  140  — 

Titoff.    V.   A.,    Ingenieur,    Hotel    de    France,    Saint-Petersbourg 

( Rustic  1. 
Tokarski,     M.    A.,    Ingenieiir,    1""   ligne,    2,    Saint-Petersbourg 

(Russie). 
Tokarzevski,  S.  A.,  Ingenieur,  rue  Fellinskaia,  7,  Riga  (Russie). 
Tolmatcheff,  Th.  F.,  Ingenieur  des  voies  de  communication,  rue 

Kazanskaia,  39,  Rostov  s/Don  (Russie). 
Tolmatchew,  nee  Karpinsky  (M""'  Eugenie),  quai  Nicolas,  1,  Saint- 
Petersbourg  (Russie). 
Tolvinski,  C.  L.,  Ingenieur  des  voies  de  communication,  Kanienka, 

gouvernement  de  Podolsk  (Pvussie). 
Tomachevski,   V.    K.,   KlimofT  pereoulok,   7,    Saint-Petersbourg 

(Russie). 
Tornaw,  baron  X.  X.,  rue  Fourcbtadtskaia,  44,  Saint  Petersbourg 

(Russie). 
Tornay,  H.  (Hongrie). 

Torres,  F.,  Ingenieur  civil.  Hotel  Universal,  Porto  (Portugal). 
Tougan  Baranovski,  X.  I.,  Saint-Petersbourg  (Russie). 
Toukholka,  V.   \  .,  Ingenieur  des  voies  de  communication,  Per- 

,  spective  Kamennovstrovski,  45,  Saint-Petersbourg  (Paissie). 
Toulski,  N   S.,  Port  de  Commerce,  Windau  (Russie). 
Trautmann,  Yice-Consul  d'Allemagne,  rue  Gogol,  14,  Saint-Peters- 
bourg (Russie). 
Treydene,  W.  H.,   Perspective   Angliski,  45,    Saint-Petersbourg 

(Russie). 
Trilinski,  L.  A.,  Ingenieur  des  voies  de  communication,    Vilna 

( liussie). 
Troinitski,   V.  .V  ,   Membre  du  Conseil  du  Ministre  de  Tinstruc- 

tion    public  pie,     rue     Preobragenskaia,    26,    Saint-Petei'sbourg 

(Russie). 
Troubine,  K.  G.,  Ingenieur  des  voies  de  communication,  Tomsk 

(Russie). 
Trouchkovski,    L.  A.,  Ingenieur  des  voies  de  communication, 

Pernau,  gouvernement  de  Livonie  (Russie). 
Tsichevski,  I.  A  ,  Xevski,  34,  Saint-Petersbourg  (Russie). 
Tsvetkovski,  C.  J.,  Ingenieur  des  voies  de  communication,  7,  rue 

Xalolinskaia,  Varsovie  (Russie). 
Tvardovski.  P.  K.,  Ingenieur  des  voies  de  communication,  37,  rue 

Cbosseinaia,  Dvinsk,  gouvernement  de  Vitebsk  (Russie). 
Tvorovski,  A.  M.,  Fontanka,  117,  Saint-Petersbourg  (Russie). 
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Tyrtoff,  Th.  T.,  General-Major,  Perspective  Angliski,  38,  Saint- 

Petersljourg  (Russie). 
Tyszka,  L.  C,   Ingenieur  des   voies   de   communication,  Plotsk 

(Piussie). 


Udranszky,  J.,  Baurat,  Kassa  (Hongrie). 

Umemura,    S.,    Director  of  Marine   Bureau,    Osaka,    Teishiusho 
(Japon). 


Vallino,  M.,  Ingenieur  (Italle). 

Valouieff,   P.  A.,  Etudiant,  rue  Troitskaia,  6,   Saint  Petersbourg 

(Piussie). 
Vandenperre  (M"'''  T.),  avenue  de  la  Porte  de  Hal,  28,  Bruxelles 

(Belgique). 
Vandenperre    (M"''   Violette),    avenue   de   la   Porte   de    Hal,    28, 

Bruxelles  (Belgique). 
Van  der  Flaas,  B.  I.,  Zabalkanski,  20,  Saint-Petersbourg  (Russie). 
van  der  Hoeven,  L.  V.,  canal  Catherine,  97,  Saint-Petersbourg 

(P.nssio). 
Van  Gelder,  E.,  Directeur  de  VEloile  Beige,  rue  des  Sables,  13, 

Bruxelles  (Belgique). 
Vanifantieff,    C.   A.,    Ingenieur,    Perspective   Kalachnikofski,  2, 

Saint-Petersbourg  (Pvussie). 
Vankovitch,  E.  0.,  Ingenieur  des  voies  de  communication,  rue 

Nagornaia,  10,  Ekaterinoslav  (Piussie), 
Van  Voorst  Vader,  P.  J.,  Ancien  ingenieur  de  la  ville,  Maurits- 

kade,  27,  La  Have  (Pays-Bas). 
Van  Voorst  Vader,  junioi",  P.  J.,  Ingenieur,  Mauritskade,  27,  J.a 

Have  (Pays-Bas). 
Van  Voorst  Vader  (M""^  Marie),  Mauritskade,  27,  LaHaye  (Pays-Bas). 
Varnek,   A.   I.,   Capitaine  de  vaisseau.  Perspective  Kamennoost- 

rovski,  21,  Saint-Petersbourg  (Russie). 
Vassilieff,  A.  A.,  Inspecteur  de  la  navigation,  rue  Levachevskaia,  4, 

Kie\  (Russie). 
Vassilieff,  A.  K.,   rue  Gostinnodvorskaia,  Vytegra,  gouvernement 

d'Olonetz  (Russie). 
Vassilieff,  N.  A.,  Ingenieur  des  voies  de  comuiunication,  Perspec- 
tive Alexandrovski,  1,  Saint-Petersbourg  (Russie). 
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Vassilieff  ( M'"''   Valerie),    Perspective   Alexandrovski,    1,    Saint- 

Petersbourg  (Paissie). 
Vassilkoff,  M.  V.,  Borovitchi,  Gouv.  Novgorod  (Russie). 
Vassiltchikoff,  prince  B,  A.,  Chefde  la  direction  de  la  propriete 

agraire  et  de  I'agriculture,  Saint-Petersbourg  (Rnssie). 
Vdovikovski,   M.   B.,   Ingenicur,    rue  Kotikovaia.    11,    Varsovie 

(Bussie}. 
Vechkourtsoff.    P.    F.,    Gt'-nei-al-niajor,    Ligne   Kogevennaia,    17. 

Saint-Petcrsbourg  (Bussic). 
Vela.  E.,  Ingeniero  Militar,  Veracruz  (Mexique). 
Velikanoff.  M.  A.,  Ingenieur  des  voies  de  commniiication,  Tomsk 

iPuissie;. 
Velitchko,  J.  N.,  Lieutenant  de  marine  en  retraite,  rue  Znamens- 

kaia,  [^^,  Saint-Petersbourg  (Bussie). 
Verderevski  (M""'  Helene),   rue  Serguievskaia,  (30,  Saint-Peters- 
bourg (Bussie). 
Verkhovski,   V.   M.,  Ingenieur,  Perspective  Klinski,  21,  Saint- 

Pt''tersl)ou[-g  ( Russie). 
Verkhovskoi,     P.     \'.,     rue     Cbirokaia,     29,     Saint-Petersbourg 

iBussii'i. 
Verkhovtsoff,  J.  J..,  Ingenieui"  des  voies  de  communication,  rue 

Znamenskaia,  20,  Saint-Petersbourg  (Bussie). 
Vesselago,  A.  M.,  Capitaine  de  fregate,  rue  Oalernaia,  7.'>,  Saint- 

I'l'lersbourg  (Piussie). 
Vesselago,  S.  P.,  Chef  de  la  section  des  Ports  de  commerce,  (|uai 

de  I'Amiraute,  S,  Saint  Petersbourg  (Bussie). 
«  Vestnik  Finansov,  Promychlennosti  i  Torgovli  »  (Journal), 

boulevard  Konnogvardeiski,  19,  Saint-Petersbourg  (Bussie). 
Veviorovski,  S.  A.,  Windau  (Russie). 
Vichmakoff,  V,  A.,  Ingenieur  des  voies  de  couimunicalion,  rue 

Ligovskaia,  126,  Saint-Petersbourg  (Bussie). 
Victorin,  X.,  Lojtnant,Mastersanuielsgatan,64,  Stockholm  (Suede). 
Victorin  IW"),  Mastersamuelsgatan,  64,  Stockholm  (Suede). 
Vietinghoff  (baron  A.  A.),  Batoum  (Bussie). 
Vilkitski,  A   .1.,   General-Major,  Chef  de   la   Direction   generale 

dliydiographie,  Canal  Catherine,  96,  Saint-Petersbourg  (Bussie). 
Vinitski,   L.   F.,    Ingenieur,    Vytegra,    gouvernement    d'Olonetz 

(Bussie:. 
Vinogradoff,  N.  A.,  Ingenieur,  I'ue  Xikolskaia,  Saratov  (Bussie). 
Virenius,  A.  .V.,  Contre-Amiral,  Saint-Petersbourg  (Bussie). 
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Visconti   Venosta   (M™^    Franc-oise),  via    Boccaccio,   'M,  Milano 

atalie). 
Vislotski,   S.  A.,    Iiigenieur   des   voies    de   comnniiiication,    cue 

Bolchaia  Povalnia,  33,  Kiev  (Tlussie). 
Vladimiroff,   L.,    L.   Inspecteur   de    la    navigation,    Kanonerski 

pereoulolv,  6,  Saint  Pete rsbourg  (Russie). 
Vlodek,  K.  L.,  Ingenieur  des  voies  de  communication.  Station, 

Zdolbonnovo  (Russie). 
Vodinski,  A.  A.,  Starodoub  (Russie). 
Vogler,  W.,  Regierungs-Assessor,  Seminarstrasse,  Koslin  (AUe- 

magne). 
Vogt,  A  0.,  Societe  d'Assui'ances,  Morskaia,  37,  Saint-Pete  rsbourg 

(Russie). 
Voisin  (>!■"«   Marthe),    rue   des  Yieiliards,  32,  Boulogne-sur-Mer 

(France). 
Volkoff,  Y.  P.,  Etudiant  a  I'Institut  des  voies  de  communication, 

Saint-Petersbourg  (Russie). 
von  Berner,  S.  1.,  13'"''  ligne,  16,  Saint-Petersbourg  (Russie). 
von   Bunting,    M.    G.,    Directeur-Ad joint  de  la  Cbancellerie  du 

Ministere  des  voies  de  communication,  Russie. 
Von  der  Hagen,  0.,  Ministerialdirektor,  Kantstrasse,  162,  Char- 

lottenbuig  bei  Rerlin  (AUemagne). 
von  Desen,  A.  R.,  Ingenieur  des  voies  de  communication,  quai  de 

rUniversite,  15,  Saint-Petersbourg  (Russie). 
von  Dittmar,  X.  F.,  rue  Goubernatorskaia,  7,  Kharkov  (Paissie). 
von     Ekesparre,    0.    R.,     rue    Michel,     1,     Saint-Petersbourg 

(Russie). 
von   Essen,    X.    0.,   Contre-Amiral   a    la    suite    de    Sa    Majeste, 

2me  Ligne,  13,  Saint-Petersbourg  (Russie). 
von   Helfreich,   G.  X.,  port  de  Poti,    gouvernement  de  Kouta'is 

(Russie). 
von  Krusenstjern,  0.  G.,  President  de  la  Societe  polytechnirjne, 

rue  Arsenalnaia,  12,  Saint-Petersbourg  (Russie). 
von  Meek,  A.  K.,  Bolchoi  Afanassievski  pereoulok,   15,  Moscou 

(Piussie). 
von  Meek  (M""'  Anna),  Oboukhofl',  6,  Moscou  (Russie). 
von  Merkatz,  F.,  Major,  Mannheim  (AUemagne). 
von  Niedermiiller,  A.  G.,  Contre-Amiral,  President  du  Comite  de 

la  tlotte  volontaire  (Russie). 
von  R6son,  A.-K.,  Senateur,  Saint-Petersbourg  (Russie). 
von  Seh^A^anebach,  Ch.  Ch.,  Saint-Petersbourg  (Russie). 
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von  Spindler.  J.  B.,  General-Major,  4'"<^  ligne,  5,  Saint-Petersbourg 

(Riissie). 
von    Stockert    iM™^    Frederike),     Diltergasse,    49,     Wien    XIX 

:  Aiitriche). 
von  Stockert  M""  Selma),  Dittergasse,  49,  ^Yien  XIX  (Aiitriche). 
von  "Wendrich,  A.,  Adjoint  dii  Ministre  des  voies  de  communica- 
tion, Saint-Petersbourg  (Russie). 
von   Zwingmann,  G.  G.,  Ingenieur   naval    a  FEcole  d'artillerie 

Michel,  Saint-Petersbourg  (IVussie). 
Vosnessenski,    P.    I.,  Ingenieur    des  voies    de    communication, 

Toiiapse  (Ilussie). 
Voynoff,  X.  M..  Petrovsk  (Ilussie). 
Voynovski-Kruger,    E.    B.,    Fontanka,    117,    Saint-Petersbourg 

(Russie). 
Vroublevski,  S.   H.,  Ingenieur  des  voies  de  communication,  rue 

Kirotchnaia,  32-34,  Saint-Petersbourg  (Russie). 
Vsevolodoff,  X.  F.,  Directeurdn  port  de  Commerce,  Krasnovodsk 

(Russie). 


"Walrond,   P.   P.,  General-Major  de   I'Amiraute,    Yassili  Ostrov, 

iA^  hgne,  1,  Saint-Petersbourg  (Russie). 
"Walter.  K.,  Ingenieur,  2^  ligne,  11,  Saint  Petersbourg  (Russie). 
"Watson   (Lady),  16,  "Wilton  Crescent,  London  S.  W.  (Angleterre). 
"Weber,  E.  K.,  Eiudiant  u  Tlnstitut  des  voies  de  communication, 

rue  (rarnovskaia,  11,  Saint-Petersbourg  (Russie). 
"Weimarn,  P.  P.,  Akademitcheski  pereoulok,  1,  Saint-Petersbourg 

(Paissie). 
"Weinberg,  G.  J.,  Ingenieur-chimiste,  Xevski,  47,   Saint-Peters- 

Ijourg  (Russie^. 
"Weinberg,  S.  G.,  Ingenieur  des  mines,  Kiipitchny  pereoulok,  1, 

Saiiit-]*(''tershourg  (Russie'). 
"Wentzel,  A.  X.,  Ingenieur  des  voies  de  communication.  Perspec- 
tive Liteiny,  9,  Saint-Petersbourg  (Russie). 
^Verth.  ().  A.,  I'ue  Mokhovaia,  31,  Saint-Petersbourg  (Russie). 
"Wildner,  H  ,  Vice-Consuld'Autriche,  rue  Sergvievskaia,  10,  Saint- 

i^Hersljourg  (Russie). 
"Wilen,  ]].,  Angfartygs  Aktiebolaget  Bore,  Abo,  Finlande  (Russie). 
"Wilhelms,  0.,  Geheimer  Baurat,  Koslin  i.  Pommern  (Allemagne). 
"Wilson,  AV.,  Lecturer,  Canal  de  I'Amiraute,  9,  Saint-Petersbourg 

(Bnssiei. 
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Windscheid,  G.  F.,  rue  Faleevskaia,  7,  Nikolaiev,  Gouvernemerit 

de  Kherson  (Pvussie). 
"Winterfeld,  F.,  Schillerstrasse,,  '28,  Breslau. 
Winterhalter,  E.  E.,  rue   Nikolaevskaia,  61,   Saint-Petersbourg 

I  Russie). 
Wippern,  Consul  d'Autriche,  rue  Serguievskaia,  10,  Saint-Peters- 

l)Ourg  (Piussie). 
"Witte,  N.  A.,  Ingenieur  des  voies  de  communication,  Direction 

des  voies  de  communication  de  KiefT  ^Russie). 
Wohlmuth,  K.,  Oberinspektor,  Reichenberg. 
"Worms,  St.,  Dr.  Secretaire  au  ministere  du  commerce,  Fiihrich- 

gasse,  o,  Wien  I. 
"Wormser,  A.,  rue  de  Mogador,  20,  Paris  (France). 


Ybikovski,  S.  A.,  Ingenieur  des  voies  de  communication,  Pro- 

fesseur,  Tomsk  (Pvussie). 
Ydanoff,  Th.  N.,  Ingenieur,  Saratov  (Russie). 
Yermoloff,  A.  S.,  Membre  dn  Conseil  de  I'Empire,  ErteletT  pere- 

oulok,  8,  Saint-Petersbourg  (Russie). 


Zabelski.  S.  S.,  Ingenieur  des  voies  de  communication,  rue  Cham- 
chev,  12.  Saint-Petersbourg  (Russie). 

Zagoranski-KisseI,A.S.,Capitainedevaisseau,  Kronstadt  (Russie). 

Zagoulaieff,  T.  F.,  General-Major,  perspective  Nikolaevski,  49, 
Kronstadt  (Russie). 

Zaikoff,  S.  P.,  Ingenieur  des  voies  de  communication,  rue  Podols- 
kaia.  1 19,  .Saint-Petersbourg  (Russie). 

Zavanella,  A.,  Presidentde  labonilicationdeterres,  Mantova(Italie). 

Zavaritski,  B.  D.,  Ingenieur  des  Mines,  MoTka,  66,  Saint-Peters- 
bourg ( Russie  1. 

Zeitig,  X.  X.,  Krioukov  canal  11,  Saint-Petersbourg  (Russie). 

Zelenoi,  A.  P.,  rue  Galernaia,  26,  Saint-Petersbourg  (Russie). 

Zelenoi,  X.  A.,  Vice-Amiral.  rue  Milliounaia,  25,  Sainl-Peters- 
liourg  (Russie I. 

Ziegler  von  Schaffhausen,  M.  K.,  Ingenieur  des  voies  de  commu- 
nication, ¥  rota,  14,  Saint-Petersbourg  (Russie). 

10 
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Zinine,  X.  N.,  Directeur  de  I'Institut  polytechnique  de  Novotcher- 

kassk  (Russie) 
Zmeieff,  J.  V.,  Ingenieur  civil,  Foiitanka,  78,  Sainl-Petersbourg 

(Russie). 
Zouieff,  A.  J.,  Medeciii  d'honneui"  u.  la  Cour  de  Sa  Majeste,  Grande 

Moskovskaia,  14,  Saint-Petersbourg  (Russie) 
Zouieff,  P.  S.,  Constructeur,  Usine  Th.  E.  Yates,  Ekaterinebourg 

gouvernement.de  Perm  (Russie). 
Zverina,  F.,  Ingenieur,  Presidence   du  Conseil  municipal  de   la 

ville  de  Prague. 
Zviaguintseff,  A.  I.,  Ingenieur  des  voies  de  communication,  rue 

Joukovsky,  10,  Saint-Petersbourg  (Paissie). 


The  following  were  prevented  from  attending  the  Congress  : 

MM.  Helleputte,  Ministre  des  Ghemins  de  fer,  Postes  et  Tele- 
graphes  de  Belgique,  President  de  1' Association  Interna- 
tionale. 

WiEGAND,  General  Direktor  des  Norddeutschen  Lloyd. 

vox  DziEMBOWSKi,  Delegiertcr  des  Provinzialverbandes  von 
Posen. 

Hermann,  Oberbaurat  zu  Essen. 

Bassermann,  Staatsrat,  Rechtsanwalt  zu  Mannheim. 

Kaftan,  J.,  Ingenieur,  Vice-President  de  la  premiere  section 
du  Congres. 

Behrens,  Delegue  du  Gouvernement  des  Pays-Bas. 

PiHLGREN,  J.  F.  H.,Representant  du  Kkl.  Kommerz  Kollegium, 
Stockholm. 

Bertin,  E.,  Ingenieur  en  chef,  Directeur  des  Constructions 
navales  en  France. 

Corthell,  E.,  Civil  Engineer. 

Hampton  Moure,  J.,  President  of  the  Atlantic  Deeper  Water- 
wavs  Association. 


DISPOSITION   OF  THE  TIME 


Sundaij^  3 1st.  May. 

13  o'cl.  —  Opening  of  the  delivery  office  at  the  Conserva- 
torium. 

21    o'cl.   —   Reception. 

Monday.,   I  si..  .June. 

10  o'cl.  —  Inauguration  .sitting  of  the  Congress  in  the  Large 
Hall  of  the  Conservatorium. 

14  o'cl.  —  Sitting  of  the  ist.  Section  in  the  Large  Hall  of 
the  Conservatorium.  Discussion  of  the  first  question.  Sitting 
of  the  2nd.  Section  in  the  Small  Hall  of  the  Conservatorium. 
Discussion  of  the  first  question. 

Tuesday,  2nd.  .June. 

Simultaneous    excursions    in    accordance    with    the    special 
programs  : 
a)  To  the  harbours  of  St.   Petersburg  and  Kronstadt ; 
h)  To  the  canals  of  the  Ladoga  and  to  Lake  Ladoga. 

Wednesday,  3nd.  .June. 

9  o'cl.  —  Sitting  of  the  1st.  Section  in  the  Large  Hall  of  the 
Conservatorium.  Discussion  of  the  second  question.  Sitting 
of  the  2nd.  Section  in  the  Small  Hall  of  the  Conservatorium. 
Discussion  of  the  second  question. 

14  o'cl.  —  Sitting  of  the  1st.  Section  in  the  Large  Hall  of 
the  Con.servatorium.  Discussion  of  the  third  question.  Sitting 
of  the  2nd.  Section  in  the  Small  Hall  of  the  Conservatorium. 
Di.scussion  of  the  third  question. 

16  o'cl.  —  Gala  perform.ance  or  reception. 


Its 


Thursday,   Uh.  hinc. 

SiniLiltaneous  excursions  in  accordance  with  the  special 
programs  : 

a)  To  the   cataracts   of   Imatra  ; 

b)  To  the  cataracts  of  the  Narva  and  to  the  works  utilising 
the  force  of  water. 

Friday,  5fh.  June. 

9  o'cl.  —  Sitting  of  the  1st.  Section  in  the  Large  Hall  of  the 
Conservatorium.  Discussion  of  the  fourth  and  fifth  questions. 
Sitting  of  the  2nd.  Section  in  the  Small  Hall  of  the  Conser- 
vatorium.    Discussion   of   the   fourth   and   fifth   questions. 

19  o'cl.  —  Diner  of  the  Congress. 

Saturday,  Gfh.  June. 

9  o'cl.  —  Joint  Sitting  of  the  two  Sections  in  the  Large  Hall 
of  the  Conservatorium.  Simultaneous  discussion  of  Commu- 
nication No.  i  of  the  1st.  Section  and  of  Communication  No.  3 
of  the  2nd.  Section. 

10  o'cl.  —  Sitting  of  the  1st.  Section  in  the  Large  Hall  of  the 
Conservatorium.  Discussion  of  Communications  Nos.  2  and  3. 
Sitting  of  the  2nd.  Section  in  the  Small  Hall  of  the  Conser- 
A'^atorium.  Discussion  of  Communications  Nos.  1  and  2. 

14  o'cl.  —  Visit  to  Peterhof  or  Tsarskoye  Selo. 

Sunday,  Uh.  June. 

10  o'cl-.  —  Conclusion  of, the  Congress.  In  the  evening  Start, 
in  accordance  with  the  special  programs,  for  the  excursions  : 
«)  To  the  Volga  ; 
h)  To  the  Baltic  ports. 


MINUTES  OF  THE  MEETINGS 


MINUTES 


FIRST     GI-E!N"E!RA.L    MIEETIKTO 
(Inaugural  meeting 

Monday.  June  1  (niorning^ 


The  formal  opening-  ceremony  of  the  Xlth.  International 
Navigation  Congress  took  place  at  10  a.  m.  in  the  large  hall  of 
the  Palais  du  Conservatoire. 

The  hall  brilliantly  decorated  for  the  occasion  with  orna- 
mental schrubs,  trophees,  flags,  wreaths  was  a  magnificent 
sight.  It  held  an  immense  crowd,  estimated  at  over  three 
thousand  people. 

In  addition  to  ijrominent  representatives  of  the  navy,  army 
and  important  State  departments,  all  the  members  of  the  Diplo- 
matic Corps  were  present  in  the  boxes  next  to  the  Imperial  box. 

Lniforms  and  official  dress  shone  brilliantly  on  the  platform 
as  well  as  in  the  body  of  the  hall,  whilst  in  the  boxes  around 
which  faced  the  boxes  of  the  Diplomatic  Corps,  could  be  seen 
the  fresh  and  beautiful  rich  toilettes  of  the  members  of  the 
ladies'  Committee  of  the  Congress,  and  their  president  Madame 
Schaffhausen-Schonberg-Ech-Schaufuss  as  well  those  of  the 
wives  of  the  leading  notal)ilities  of  St.  Petersburg  and  the  wives 
of  the  members  of  the  Congress  who  had  come  in  great  number 
to  take  part  in  the  ceremony. 

Punctually  at  ten  o'clock.  His  Imperial  Highness  the  Grand 
Duke  Michael  Alexandrovitch,  brother  of  the  Emperor  and  Hono- 
rary President  of  the  Congress,  made  his  oficial  entry  into  the 
festival  hall  and,  after  receving  with  great  courtesy  the  members 
of  the  diplomatic  corps  and  the  principal  delegates  of  each 
nation  in  rotation  with  whom  he  graciously  entered  into  long 
conversations,  he  was  escorted  with  great  ceremony  to  the  impe- 
rial box  amidst  the  cheers  and  applause  of  the  assembly. 
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His  Excellency,  Mr.  V.  E.  de  Timonoff,  President  of  the 
Local  Organising  Commission  and  of  the  Session,  presided  at  the 
meeting,  with  the  following  gentlemen  on  the  platform  : 

Mr.  Sch.\ffhausen-Sch6nberg-Eck-Schaufuss,  Minister  of 
Ways  of  Communication  ; 

Mr.  Chipoff,  Minister  of  Commerce  and  Industry  : 

Mr.  Lykochine,  Assistant  to  the  Minister    of  the  Interior  ; 

Mr.  BosTROEM,  Assistant  to  the  Minister  of  Marine  ; 

Mr.  Polenoff,  Assistant  to  the  Minister  of  Agriculture  ; 

Mr.  Demkine,  Assistant  to  the  Mayor  of  the  City  of  St.  Peters- 
burg ; 

Mr.  Dufourny,  General  Secretary  of  the  Permanent  Interna- 
tional Association  of  Navigation  Congresses,  representing  the 
Executive  Committee  of  the  Association  ; 

Freiherr  von  Coels  von  der  BRiiGGHEN.  Under-Secretary 
of  State  ; 

Dr.  Victor  Russ,  Mitglied  des  Herrenhauses  ; 

Mr.  Troost,  Director  General  of  Roads  and  Bridges  ; 

Baron  Quinette  de  Rochemont.  Inspector  General  of  Roads 
and  Bridges  ; 

Mr.  L.  Farago.  Sectionzrat,  Stellvertreter  der  K.  Ung.  Lan- 
deswasserbaudirektion  ; 

Mr.  T.  Okine,  Engineer  of  the  Bureau  of  Pul)li('  Works.  De- 
partment of  the  Interior  ; 

Commander  Italo  Maganzini,  President  of  Section  of  the 
Superior  Council  of  Public  Works. 

The  official  delegates  of  foreign  Governments  and  the  Mem- 
bers of  the  Executive  Committee  and  of  the  special  Commis- 
sions of  the  Congress  were  also  seated  on  the  platform. 

As  soon  as  everybody  had-  taken  their  places.  His  Excellency 
the  Minister  of  Ways  of  Communication,  made  a  speech  in  Rus- 
sian of  which  the  following  is  a  translation  :  — 


Ladies  and  Gentlemen, 

In  the  name  of  our  august  honorary  president.  His  Imperial 
Highness  the  Grand  Duke  Michael  Alexandrovitch.  I  have  the 
honour  of  welcoming  the  representatives  of  foreign  Governments 
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as  well  as  all  the  members  of  the  Xlth.  International  Navigation 
Congress  who  are  here  assembled  for  the  first  time  in  Russia. 

It  is  superfluous  to  refer  to  the  noble  object  which  brings  here 
a  large  number  of  eminent  engineers  and  celebrities  who  have 
all  taken  part  in  the  improvement  of  river  and  maritime  trans- 
port. 

Two-thirds  of  the  terrestrial  globe  are  covered  with  water  , 
oceans  and  seas  provide  an  unrestricted  means  of  transport  pecu- 
liarly suitable  for  commerce,  uniting  as  they  do  continents  and 
peoples,  whilst  rivers  are  the  powerful  arteries  along  which  the 
trade  of  the  world  flows  towards  these  means  of  communication. 

You,  gentlemen,  are  better  able  than  others  to  appreciate  the 
great  importance  which  inland  navigable  waterways  have  upon 
a  nation's  future,  for  nothing  contributes  more  towards  its  pros- 
perity than  an  easy  means  of  transport  to  commercial  centres. 

This  question  has  a  peculiar  interest  for  Russia  whose  net- 
work of  rivers,  extending  a  length  of  173.000  kilometres,  forms 
one  of  its  richest  national  assets. 

The  tonnage  carried  on  these  waterways  actually  amounts  to 
35,000,000  kilometre-tons. 

The  advantages  generally  afforded  by  water  transport  are  still 
further  enhanced  in  Russia  :  — 

Firstly,  on  account  of  the  flatness  of  the  country,  which 
causes  a  slow  flow  of  the  waters,  a  condition  proi)itious  to 
navigation. 

Secondly,  owing  to  the  proximity  of  the  sources  of  the  large 
rivers  which  are  situated  in  the  very  centre  of  Russia. 

Thirdly,  by  the  great  expanse  of  our  country  which  requires  a 
cheap  method  of  transport  owing  to  the  long  distances. 

And,  fourthly,  owing  to  the  preponderance  of  j'aw  material 
which  can  be  transported  more  advantageously  in  bulk. 

The  great  expanse  of  our  country  and  its  limited  population 
have  hitherto  hampered  the  improvements  of  our  rivers  and  the 
junction  of  their  .systems.  Rut  we  contemplate  a  series  of  works 
to  accomplish  this  object  and  we  already  have  the  satisfaction 
of  pointing  to  the  fact  that  a  700  ton  vessel  loaded  at  .Astrachan 
can  reach  St.  Petersburg  in  forty  days  by  a  water  route  of  4,000 
kilometres. 

This  is  only  one  of  our  waterways. 

We  have,  however,  many  improvements  yet  to  carry  out,  and 
we  shall  certainly  not  fail   to  profit  by  the  admirable  works 
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which  have  been  carried  out  on  European  waterways  by  the 
labour  of  the  people,  by  the  skill  of  engineers  and  by  the  energy 
shown  by  the  mercantile  community. 

The  reports  which  have  been  submitted  to  the  Xlth.  Congress 
on  the  subject  of  maritime  and  river  navigation  are  therefore 
of  peculiar  interest  to  us.  And  we  are  convinced  that  the  reso- 
lutions of  the  Congress  will  be  of  the  greatest  use  for  the  deve- 
lopment and  improvement  of  maritime  and  river  waterways. 

His  Majesty,  my  August  Sovereign,  has  consented  to  accord  his 
high  patronage  to  the  Xlth.  Navigation  Congress.  His  Majesty 
recfuests  me  to  welcome  its  Members  to-day  and  to  wish  them 
success  in  their  work. 

On  behalf  of  His  Imperial  Highness,  our  August  President, 
I  declare  the  Session  of  the  Xlth.  International  Navigation  Con- 
gress to  be  open.  (Applause.) 

Mr.  V.-E.  DE  TiMONOFF  then  spoke,  as  follows,  on  behalf  of 
the  Organising  Commission  : 


Your  b/iprrial  Highness, 

Excellencies, 

Ladies,  Gentlemen, 

I  am  convinced  that  I  express  the  views  of  all  present  in  tend- 
ering in  the  first  place  the  respectful  homage  of  this  Meeting  to 
His  Majesty  the  Emperor,  who  has  graciously  consented  to  act 
as  patron  of  the  Xlth.  Navigation  Congress  an  dwho  has  kindly 
delegated  his  august  brother  to  attend  the  opening  of  this  Con- 
gress and  entrusted  the  Minister  of  Ways  of  Communication  to 
convey  the  welcome  and  encouragement  of  His  Majesty. 

I  beg  His  Imperial  Highness  to  convey  to  His  Majesty  our 
deep  gratitude  for  his  gracious  attitude  and  will  ask  him  to  be 
good  enough  to  send  a  telegram  in  his  name  to  the  Emperor 
expressing  the  views  of  this  Meeting.  I  beg  also  to  tender  our 
respectful  gratitude  to  His  Imperial  Highness  the  Grand  Duke 
Michael  Alexandrovitch  for  having  deigned  to  act  as  First  Ho- 
norary President  of  the  Xlth.  International  Navigation  Con- 
gress and  thus  assured  the  success  of  our  work. 

You  will  allow  me  also,  gentlemen,  to  express  our  gratitude 
to  their  Excellencies,  the  Ministers  of  Interior,  of  Finance,  of 
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Ways  of  Communication,  of  Marine,  of  Commerce  and  Industry 
and  of  Agriculture  for  consenting-  to  act  as  Honorary  Presidents 
of  the  Congress,  and  to  express  our  indebtedness  to  the  State 
which  has,  on  the  initiative  of  the  Government,  granted  very 
considerable  sums  as  a  contribution  towards  the  major  portion 
of  the  expenses  of  the  Congress. 

We  beg  also  their  Excellencies  to  accept  our  gratitude  for  the 
favourable  support  they  gave  the  Organising  Commission 
throughout  the  preliminary  work  of  the  Congress  and  also  for 
the  courtesy  with  which  the  Imperial  Government,  on  behalf 
of  His  Majesty,  invited  the  Foreign  Governments  to  recognise  the 
importance  of  this  meeting  by  sending  delegates  to  represent 
them  officially.  These  invitations  were  invaluable,  proceeding 
as  they  did  from  men  who  prior  to  gaining  the  confidence  of 
their  Sovereign  which  has  placed  them  at  the  head  of  affairs  in 
our  great  country,  had  already  demonstrated  in  their  long  and 
honourable  career  that  they  were  far  from  being  unacquainted 
with  the  questions  which  are  to  be  discussed  by  us. 

The  names  of  Prince  Khilkoff  and  Privy  Councillor  Neme- 
chaieff,  both  former  Ministers  of  Ways  cf  Communication,  must 
also  be  cited  with  deep  gratitude  for  the  extremely  valuable 
support  their  Excellencies  gave  to  the  idea  of  holding  the  Con- 
gress in  Russia,  when  the  place  of  meeting  was  discussed,  the 
more  especially  as  this  occured  at  a  time  when  our  country  was 
confronted  with  events  of  supreme  importance  which  gave 
them  little  leisure  to  attend  to  other  matters. 

Lastly  our  two  houses  of  representatives,  the  Duma  and  the 
Imijerial  Council,  are  entitled  to  our  most  sincere  thanks  not  only 
for  voting  the  credits  which  the  Government  had  proposed  for 
the  Congress  but  also  for  voting  them  so  willingly  and  for  thus 
emphasising  the  importance  of  this  meeting. 

And  now,  gentlemen,  on  behalf  of  the  Organising  Commission 
of  the  Xlth.  Navigation  Congress  let  me  welcome  you  most 
cordially  to  my  country.  The  last  words  in  the  proceedings  of 
the  Xth.  Congress  held  in  Italy  in  1S05  are  full  of  promise  ;  they 
read  as  follows  :  «  The  Congress  members  took  leave  of  their 
Italian  rolleagues  irith  the  icish  to  soon  meet  again  at  the 
Xlth.  Congress.  » 

Is  not  this  keen  desire  to  meet  again,  to  see  one  another  once 
more,  a  very  characteristic  feature  of  our  Congresses  ?  Has  not 
this  working  together  side  by  side  for  manv  vears  for  the  general 
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welfare  not  welded  us  into  one  large  family  whose  members  are 
bound  to  one  another  by  strong  ties  of  frank  and  loyal  affection? 
And  when,  after  a  separation  of  several  years,  we  meet  again 
and  shake  hands,  does  not  this  act  express  a  sentiment  which  is 
something  more  than  mere  ceremony  ?  And  when  unfortuna- 
tely some  of  us  are  missing  as  are  missing  to-day  our  never-to- 
be  forgotten  friends,  Conrad,  Frazius,  Schultz,  Wittich,  Mer- 
kens,  Shu-Kia-Liang,  Willgerodt,  Ghercevanoff,  Vernon-Har- 
court  and  La  Riviere,  are  you  not  moved  by  a  deep  regret  which 
you  do  not  endeavour  to  conceal,  knowing  how  it  is  shared  by  all 
of  us. 

For  my  jiart.  gentlemen.  I  am  proud  of  the  mission  which 
has  devolved  upon  me  of  addressing  you  on  the  opening  meeting 
of  the  Xlth.  Navigation  Congress  !  Be  assured  that  it  is  a 
source  of  deep  satisfaction  to  us  Russians  that  after  Brussels, 
Vienna,  Frankfort,  Manchester.  Paris,  The  Hague,  Diisseldorf, 
Milan,  you  should  have  desired  to  meet  in  Russia  to  discuss 
questions  which  have  been  specially  chosen  to  deal  with  the  most 
pressing  requirements  of  our  country  in  the  domain  of  navig- 
ation. 

But  if  I  am  proud  of  the  privilege  of  welcoming  you  to 
St.  Petersburg,  I  am  none  the  less  greatly  saddened  when  I 
think  of  the  mysterious  destiny  which  has  willed  if  that  our 
lamented  First  President,  Mr.  Ghercevanoff,  who  did  so  much 
in  bringing  about  the  selection  of  Russia  as  the  seat  of  the 
Xlth.  Congress,  should  not  enjoy  the  fruits  of  his  labour  and  be 
able  to  tell  you  the  joy  with  which  he  would  have  seen  you 
assembled  together  in  our  capital. 

Allow  me,  in  referring  to  this  excellent  man.  to  place  on 
record  both  our  respect  and  our  gratitude. 

I  hope,  you  will  pardon  this  sad  reference  but  I  feel  sure  you 
would  have  resented  its  omission  and  you  must  allow  your  Pre- 
sident, also  stricken  by  fate  almost  on  the  eve  of  the  Congress, 
to  seek  consolation  in  the  acceptance  of  this  great  law  of  nature 
which  causes  beings  and  inanimate  things  to  undergo  continual 
change  without  ever  disappearing  completely. 

Is  not  this  law  of  transformation  or  evolution  replete  with 
suggestion  when  applied  to  an  element  which  interests  us  so 
specially  at  this  moment,  namely  water?  Has  not  the  water 
which  falls  upon  the  arid  plains  of  Russia,  been  collected  by 
solar  heat  from  the  Mediterranean,  and  who  knows  if  the  v^^aters 
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express  the  hope  that  your  work  may  be  prolific  in  results, 
by  solving  questions  which  practical  experience  consigns  to  the 
first  rank  in  the  vast  field  of  mercantile  marine  and  of  harbour 
construction.  I  am  persuaded  that  the  work  of  the  Congress  will 
facilitate  the  work  of  the  Ministry  confided  to  me  which  has  for 
its  object  the  development  of  navigation  and  harbour  construc- 
tion in  our  country. 

The  present  Congress  has  a  special  significance  for  us  in  view 
of  the  measures  which  have  been  proposed  for  encouraging  our 
navigation  and  our  maritime  trade  and  I  may  point  out  that 
this  Ministry,  notwithstanding  its  short  existence,  has  already 
important  work  to  submit  to  the  consideration  of  the  Congress. 

The  departments  of  the  Ministry  whose  functions  comprise  the 
maintenance  of  seaports,  have  for  a  long  time  past  been  in  close 
touch  with  the  Navigation  Congress,  and  our  engineers  have 
found  therein  much  useful  information. 

For  this  reason  I  welcome  all  the  more  joyfully  the  Xlth.  In- 
ternational Navigation  Congress  as  an  event  full  of  promise. 

As  an  introduction,  ladies  and  gentlemen,  to  the  details  of  this 
branch  of  our  national  economics,  I  have  published  a  work  en- 
titled «  The  commercial  ports  of  European  Russia  »,  which  deals 
in  detail  with  cur  harbours  and  their  developments  and  with 
their  effect  upon  trade. 

This  work,  as  also  other  publications  of  the  Ministry  which 
give  an  account  of  the  present  condition  of  the  Russian  mercan- 
tile fleet  and  deal  with  naval  training  colleges  and  Government 
legislation,  will  be  handed  to  those  members  of  the  Congress 
who  express  a  desire  to  possess  copies.  This  abundant  infor- 
mation is  still  further  supplemented  by  a  collection  of  models, 
drawings,  maps  and  other  exhibits  in  the  building  for  the  pur- 
pose of  contributing  to  the  knowledge  of  our  merchant  marine 
and  our  harbour  construction.  The  Ministry  likewise  intends 
to  organise  sea  trips  which  will  enable  an  exact  idea  to  be 
formed  of  our  harbours  both  as  regards  construction  and  equip- 
ment. 

This  alone  shows  the  great  interest  which  we  Russians  take  in 
the  questions  before  the  Congress.  We  must,  moreover,  bear  in 
mind  that  the  ports  of  Russia  have  a  very  brief  history  as 
compared  with  those  of  western  Europe.  Their  construction  and 
improvement  have  always  kept  pace  with  the  development  of 
the  means  of  inland  communication,  chieflv  during  the  second 
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half  of  the  last  century  and  more  particularly  during  the  last 
twenty  or  thirty  years. 

Nevertheless  even  in  this  short  space  of  time  and  especially 
during  the  last  ten  years  a  not  inconsiderable  amount  of  work 
has  been  done  in  this  direction.  New  harbours  have  been  built  ; 
existing  ports  have  been  enlarged,  deepened  and  brought  up  to 
date  for  commercial  requirements.  The  most  important  of  the 
Russian  ports  are  those  which  are  situated  at  the  mouths  of  large 
rivers  and  although  some  of  these,  such  as  the  ports  of  Archan- 
gel, St. Petersburg,  Nicolaieff,  Kherson  and  others,  are  connected 
with  the  sea  by  means  of  artificial  canals,  the  necessity  of  buil- 
ding new  ports  of  this  kind  has  been  felt.  We  are  also  dealing 
with  our  coast  navigation  and  fisheries  which  require  ports  of 
refuge  and  fishing  harbours.  Special  and  systematic  surveys  of 
our  sea  coasts  are  being  carried  out  with  this  object.  We  must 
also  build  docks  and  slips  for  repairing  our  mercantile  fleet. 
We  must  also  undertake  the  tack  —  and  it  is  no  light  one  —  of 
repairing  our  harbours  so  as  to  fit  them  for  present  require- 
ments of  trade.  I  take  this  opportunity  of  pointing  out  that 
reinforced  concrete  is  used  to  an  increasing  extent  in  the  con- 
struction of  Russian  ports  and  that  experiments  are  now  being 
carried  out  with  this  material  in  quays,  moles  and  lighthouses. 

The  economic  aspect  of  mercantile  navigation  is  of  great  inte- 
rest to  our  Ministry  which  is  endeavouring  as  far  as  possible  to 
carry  out  such  enquiries  as  may  tend  to  promote  the  develoj)- 
ment  of  maritime  trade.  Of  no  less  importance  to  us  are  such 
questions  as  those  which  concern  the  conditions  governing  the 
work  of  sailors,  the  protection  of  life  and  health,  as  well  as  those 
questions  which  concern  the  proper  training  of  sailors  for  their 
difficult  profession  and  which  are  fraught  with  great  re.spon- 
sibility. 

The  Ministry  would  appreciate  the  expert  views  of  members 
on  these  points,  if  not  during  the  present  Congress,  at  all  events 
at  future  Congresses. 

I  am  firmly  convinced  that  a  thorough  investigation  covering 
all  points  of  view  on  these  questions  would  have  the  most  bene- 
ficial effect  upon  the  maritime  trade  of  the  world,  and  would 
lead  to  a  peaceful  and  unanimous  rapprochement  of  the  nations 
upon  the  grounds  of  universal  work  of  civilisation.  (Rrpcatrd 
applause.) 
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Mr.  BosTROEM,  assistant  to  the  Minister  of  Marine,  tlien  spoke 
in  Englisli,  as  follow^s  :  — 


i'oKf  Imperial  Highness, 
Ladies  and  Gentlemen, 

On  behalf  of  the  Imperial  Ministry  of  Marine  and  with  the 
greatest  pleasure,  I  welcome  the  Members  of  the  Xlth.  Interna- 
tional Navigation  Congress  and  most  particularly  the  initiators 
and  organisers  of  it,  who  have  done  so  much  to  the  benefit  of 
this  important  matter. 

The  Ministry  of  Marine  has  shown  great  interest  in  this  Con- 
gress by  delegating  us  personally  as  Members  of  the  Congress 
as  well  as  by  our  scientific  work  referring  to  the  subject  of  the 
programme. 

The  choosing  for  the  site  of  Congress  the  city  of  St.  Peters- 
burg, due  for  its  existence  to  our  Emperor  Peter  the  Great  —  the 
founder  of  the  Russian  Navy,  has  provoked  a  feeling  af  parti- 
cular satisfaction  among  all  Russian  Mariners. 

The  Ministry  of  Marine  will  most  heartily  welcome  all  the 
Members  of  the  Congress  who  will  visit  the  Navy  Clubs  at  Cron- 
stadt  at  Port  Emperor  Alexander  III  and  at  Sebastopol. 

The  original  programme  of  the  Congress,  although  dealing 
with  many  important  points  in  naval  matters  did  not  include 
sufficiently  developed  questions  of  security  of  Navigation  in 
General  and  Hydrography  of  the  seas  in  particular. 

In  conformity  to  the  wish  of  His  Excellency  the  Minister  of 
Marine  these  two  points  are  now  included  in  the  programme  of 
the  present  Congress  and  the  Ministry  of  Marine  has  under- 
taken the  fulfillment  of  this  addition  to  the  programme  by 
publishing  at  its  own  expecse  all  the  reports  and  articles, 
referring  to  those  two  points,  written  in  the  languages  of  all  the 
countries  participating  in  the  Congress. 

The  Ministry  has  taken  an  active  share  in  organising  the 
National  Exhibition  in  connection  with  the  Congress  to  illustrate 
the  development  of  navigation  in  Russia. 

A  special  l)ook  has  been  published  also  on  naval  matters,  which 
together  with  the  Exhibition,  will  complete  the  picture  of  the 
present  state  of  navigation  in  Russia.  A  copy  of  this  book  will 
be  presented  to  each  Member  of  Congress. 
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From  these  few  words  "of  mine  you  can  conclude,  ladies  and 
gentlemen,  how  deep  was  the  interest  of  the  Ministry  of  Marine 
in  the  aims  of  the  Congress  and  also  that  it  has  done  all  that  it 
could. 

Therefore  I  feel  justified  in  expressing  the  hope,  that  the 
esteemed  Assembly  of  specialists  in  navigation  will  pay  enough 
attention  to  the  questions  of  security  of  navigation  in  high  seas 
and  will  duly  deliberate  on  the  fundamental  ciuestions,  of  such 
predominant  significance  to  sailors  in  all  the  countries  of  the 
wide  world  through. 

The  enormous  expanses  of  water  that  divide  the  continents 
and  unite  all  the  countries  of  the  globe,  offer  a  most  suitable  and 
favourable  ground  for  the  international  genius  to  be  applied  for 
studying  the  seas  to  the  mutual  advantage  of  all  the  parties  con- 
cerned. It  is  particularly  desirable  to  trace  such  general  aims 
and  bases  in  hydrography  as  to  justify  and  allow  the  proper 
using  of  what  has  already  been  done  in  all  the  countries,  also  to 
make  scientific  deductions  and  show  the  pratical  use  of  them. 

I  consider  too  to  be  of  great  importance  to  fix  a  general  plan 
and  a  uniform  system  ;  in  other  words  standardising  of  those 
marks  which  whether  on  maps  or  actually  on  the  waters,  would 
enable  any  sailor  of  any  country  to  follow  his  proper  and  con- 
sciously chosen  safe  course  in  any  sea  of  the  globe. 

And  last,  but  not  at  least,  allow  me  to  express  our  sincere  hope 
that  this  first  experiment  of  including  in  the  programme  of  the 
Congress  the  questions  dealing  with  navigation  purely,  will  by 
the  collaboration  of  enlightened  and  experienced  specialists, 
bring  such  evident  and  useful  results,  that  the  Xlth.  Congress 
will  approve  a  resolution  that  these  new  points  ought  to  form  in 
future  a  part  of  the  programmes  of  all  International  Congresses 
to  come. 

I  can  promise  you  that  in  case  some  grants  in  aid  for  this 
purpose  will  be  required  from  the  Governments,  the  Imperial 
Russian  Ministry  of  Marine  will  be  ready  to  show  a  liberal 
example  in  this  respect. 

To  conclude  my  little  speech  allow  me  to  wish  the  Congress 
complete  success  in  its  interesting  and  useful  aim  and  repeat  in 
Russian  fashion  :  «  Dobro  pojalovat !  »  (Welcome  !)  (Prolonged 
applause.) 
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Mr.   POLENOFF   : 

Your  Imperial  Highness, 
Ladies,  Gentlemen, 

The  Minister  of  Agriculture  being  to  his  great  regret  unavoid- 
ably prevented  from  attending  this  function,  I  hasten  on  his 
behalf  and  on  my  own,  to  express  our  pleasure  in  finding 
that  agronomical  questions  are  included  in  the  programme  of 
hydrological  questions. 

Furthermore  we  take  a  certain  national  pride  that  this  happy 
alliance  of  questions  occurs  at  a  Congress  which  is  held  under 
the  High  Patronage  of  our  August  Sovereign. 

This  is  as  it  should  be.  A  few  drops  of  water,  a  few  drops 
of  rain  to  fructify  the  seed  which  has  been  sown,  —  and  the 
enormous  areas  of  oceans  to  convey  the  billions  of  tons  of  wheat 
and  other  produce  of  the  soil,  from  one  part  of  the  world  to 
another,  —  this  is  the  extensive  plane  upon  which  hydrological 
and  agronomical  interests  are  so  intimately  bound  together. 

The  nature  of  the  climate  of  our  country  with  its  extensive 
plains  and  steepes  which  are  so  exposed  to  the  dessicating  effect 
of  the  wind,  demands  water  in  order  to  fertilise  our  beautiful 
black  earth  and  the  inexhaustible  w^ealth  of  the  grey  earths  of 
Turkestan  and  the  Transcaspian  regions. 

Having  no  power  to  control  the  waters  of  the  sky,  we  are  com- 
pelled to  utilise  those  of  the  earth  and  it  is  with  this  object  that 
the  irrigation  works  of  Mourgabe  and  on  the  banks  of  the  Syr- 
Daria  were  undertaken.  A  party  was  indeed  quite  recently 
equipped  to  examine  the  possibilities  of  utilising  the  greater 
portion  of  the  waters  of  the  Amou-Daria. 

These  remarks  recall  to  me  the  beautiful  words  of  the  German 
poet  regarding  the  great  forces  of  nature.  I  crave  the  indulgence 
of  the  poet's  compatriots  if  I  am  obliged  to  change  one  of  his 
words  :  — 

Wohltatig  ist  des  Wassers  Macht 
Wen  sie  der  Mensch  beginnt,  bewohnt. 


Doch  furchtbar  wird  die  Himmelskraft 
Wen  sie  den  Fesseln  sich  entropft. 
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We  must,  therefore,  learn  how  to  control  such  a  salutary  and 
such  a  productive  force.  This  problem  now  faces  us  in  regard 
to  mastering  the  impetuous  waters  of  the  Arax.  Plans  have 
already  been  prepared  with  this  object  and  all  that  now  remains 
is  to  commence  the  actual  work. 

On  the  other  hand  we  are  on  the  eve  of  a  great  evolution  which 
will  change  the  ownership  of  the  peasant  landed  property  — •  an 
evolution  which  will  tend  to  convert  communal  property  into 
personal  property.  It  will  be  necessary  to  provide  water  and 
fodder  for  the  live  stock  of  the  owners  of  all  these  small  holdings 
which  are  now  being  formed.  It  may  not  be  an  imposing  work, 
but  the  great  number  of  small  interests  which  have  to  be 
conciliated  are  quite  sufficient  to  attract  are  special  attention  to 
the  problem. 

This  survey,  however  brief,  would  be  incomplete  without  a 
reference  to  the  hydrotechnical  work  which  has  been  carried  out 
at  the  Government's  expense  on  the  marsh  lands  of  the  Upper 
Dnieper  and  its  tributaries.  The  problem  was  to  canalise  and 
drain  this  immense  region  which  had  hitherto  been  almost 
inaccessible. 

It  was  traversed  in  different  directions  by  quite  a  network  of 
canals  representing  a  total  mileage  of  5,000  kilometres.  Conse- 
quently as  a  kilometre  of  canal  is  able  to  drain  more  than  a 
sciuare  kilometre  of  land,  the  total  area  of  land  thus  rendered  fit 
for  cultivation  exceeds  over  half  a  million  hectares. 

In  addition  to  this  great  work,  other  drainage  works  were 
carried  out  in  the  northern  and  north-western  regions  and  in 
Siberia  to  the  extent  of  4,000  kilometres  of  canal  which  brings 
over  400,000  hectares  of  land  under  cultivation. 

I  think,  gentlemen,  that  I  was  justified  in  saying  that  the 
alliance  of  hydrological  and  agronomical  problems  was  a  happy 
augury.  It  only  remains  for  me  to  express  the  hope  that  these 
questions  may  be  brought  more  and  more  closely  together  to 
their  mutual  advantage.  It  is  in  this  spirit,  gentlemen,  that  I 
welcome  you,  with  the  assurance  that  the  work  of  this  Congress 
will  be  of  the  utmost  benefit  in  view  of  the  eminent  members 
who  belong  to  it.  (Prolonged  applause.) 
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Mr.  Lykochine,  assistant  to  the  Minister  of  the  Interior,  then 
spoke  in  Russian,  of  which  the  following  is  a  translation  :  — 


Your  Imperial  Highness, 
Ladies  and  Gentlemen, 

The  Ministry  of  the  Interior  has  no  direct  interest  in  the  objects 
and  problems  which  are  inscribed  on  the  agenda  of  the  Congress, 
but  the  realisation  of  these  problems  will  no  doubt  increase  the 
welfare  of  the  Russian  people.  The  extension  of  our  inland 
navigable  waterways  will  above  all  be  of  great  importance  to  a 
large  number  of  Russian  peasants  who  depend  for  their  living 
upon  work  connected  with  navigable  waterways.  The  Ministry 
of  the  Interior  will,  therefore,  follow  the  work  of  the  Congress 
with  the  greatest  interest  and  the  Minister  of  the  Int^erior  has 
asked  me  to  welcome  all  the  members  of  the  Congress  and  to 
wish  them  not  only  all  possible  success  in  their  work,  but  also 
an  agreable  sojourn  in  Russia.  Be  assured,  gentlemen,  that  you 
will  be  received  everywhere  with  traditional  Russian  hos- 
pitality and  that  the  representative,  of  the  Government  will 
help  you  as  much  as  they  possibly  can.  Once  again,  gentle- 
men, I  welcome  you  and  wish  you  every  success  in  your  work. 
(Applause.) 

Mr.  Demkine,  assistant  to  the  Mayor  of  St.  Petersburg  then 
spoke  in  Russian,  of  which  the  following  is  a  translation  :  — 


Your  Imperial  Highness, 
Ladies  and  Gentlemen, 

It  is  with  great  pleasure  that  I  acquit  myself  of  the  duty 
which  has  been  laid  upon  me  of  welcoming  you  on  behalf  of  the 
city  of  St.  Petersburg  and  at  the  same  time  of  thanking  the  Per- 
manent International  Commission  of  Navigation  Congresses 
quite  specially  for  having  accepted  the  proposal  of  the  Russian 
Government  to  hold  the  present  Congress  in  St.  Petersburg. 

The  work  of  Navigation  Congresses,  namely  the  elucidation  of 
all  inland  and  maritime  navigation  questions,  is  congenial  to  us 
Russians  and  is  in  our  opinion  most  important. 
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Russia  is  interested  in  these  questions  not  only  in  its  capacity 
of  member  of  a  large  international  family,  but  also  as  a  national 
and  political  entity. 

From  an  international  point  of  view,  our  country  cannot 
ignore  the  idea  of  bringing  the  nations  together  by  friendly 
relations. 

This  idea  is  realised  by  the  Association  by  means  of  its  perio- 
dical Congresses  which  endeavour  to  ascertain  the  best  and  least 
costly  means  of  utilising  the  natural  ways  of  communication. 

Within  the  narrower  scope  of  national  interests,  our  country, 
which  possesses  the  greatest  rivers  of  both  hemispheres,  rightly 
attaches  special  importance  to  the  work  of  Navigation  Con- 
gresses. 

We  have  hitherto  not  taken  sufficient  advantage  of  the  advan- 
tages accruing  from  our  inland  navigable  waterways,  partly  on 
account  of  unfavourable  geographical  conditions  which  are  not 
insurmountable  and  partly  owing  to  uncertainty  as  to  the  best 
means  of  improving  our  navigable  waterways. 

The  results  of  the  work  of  Navigation  Congresses  will  with- 
out a  doubt  remove  the  obstacles  which  I  have  just  referred  to 
as  impeding  the  development  of  these  waterways. 

Although  it  does  not  posses  a  coast  line  in  proportion  to  its 
vast  area  and  has  no  suitable  outlet  on  the  sea,  Russia  is  not- 
withstanding very  much  bound  up  with  commercial  and  mari- 
time navigation  interests. 

Therefore,  gentlemen,  you  will  find  in  Russia  a  number  of 
difficult  and  complex  questions  bearing  upon  navigation,  which 
will  deserve  your  enlightened  consideration.  I  need  only  men- 
tion the  waterway  to  connect  the  Baltic  with  the  Black  Sea,  the 
Siberian  railway  via  the  Arctic  Ocean,  and  the  incessant  struggle 
against  the  silting  up  of  our  rivers. 

As  to  the  city,  gentlemen,  which  you  have  honoured  with 
your  presence,  you  will  remember  that  it  is  connected  with  the 
immense  basin  of  the  Volga  by  a  network  of  canals.  Situated 
at  the  mouth  of  the  powerful  Neva  on  the  Baltic  Sea,  it  is  the 
commercial  link  which  connects  eastern  and  western  Europe. 

The  city  of  St.  Petersburg  and  Russian  maritime  navigation 
are  twins.  Both  owe  their  existence  to  the  reformer  who  had 
ever  present  in  his  mind  the  motto  «  'Samqare  neccssc  »  which 
has  been  adopted  by  the  International  Association. 
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The  prosperity  of  the  Russian  capital  is  indissolubly  bound  up 
with  that  of  Russian  maritime  navigation.  Latterly  we  have 
made  great  progress  in  this  direction.  We  may  mention  that 
the  sea  approaches  to  St.  Petersburg  have  been  deepened  from 
9  to  22  feet  during  the  last  twenty-five  years  and,  according  to 
the  Minister  of  Commerce,  this  depth  will  be  still  further  in- 
creased to  28  feet  during  the  current  year. 

It  is  only  ten  years  ago  that  the  Municipality  of  this  city  was 
called  upon  to  play  a  more  important  role  in  the  port  improve- 
ments. Much  work  remains  to  be  done  in  this  direction  and 
before  all  a  general  plan  must  be  drawn  up  of  the  works  that 
have  to  be  carried  out.  The  necessity  of  such  a  plan  was  recog- 
nised as  far  back  as  1900  by  the  Municipal  Council. 

Let  us  hope  that  the  work  of  the  Navigation  Congress  will 
give  a  fresh  impetus  to  the  solution  of  this  problem  and  will 
bring  additional  information  which  may  assist  in  its  final 
elucidation. 

From  another  point  of  view  the  work  of  the  Congress  has 
also  a  very  special  interest  for  our  city.  For  a  long  time  past 
the  city  has  battled  against  the  encroaches  of  the  sea  which,  to 
quote  our  national  poet,  cannot  forego  the  hate  engendered  by 
its  captivity  of  former  years. 

The  city  has  just  expended  about  a  million  roubles  for  public 
works  which  are  intended  to  raise  the  level  of  the  ground  most 
exposed  to  floods.  But  the  enemy  is  far  from  being  conquered. 
The  inhabitants  of  St.  Petersburg  will,  therefore,  learn  with 
satisfaction  that  among  the  papers  to  be  discussed  by  the  Con- 
gress is  one  which  deals  with  the  protection  of  low-lying  lands 
against  floods. 

Members  of  the  Xlth.  International  Navigation  Congress, 
the  Russian  Society  in  conjunction  with  its  Government  will 
follow  your  debates  with  the  utmost  interest.  For  my  part,  as 
representative  of  the  city  of  St.  Petersburg,  it  is  my  pleasant 
duty  to  welcome  you  most  cordially  in  its  name.  {Repeated 
applause.) 
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Mr.  DuFOURNY,  General  Secretary  of  the  Permanent  Inter- 
national Association  of  Navigation  Congresses,  then  spoke  in 
French,  of  which  the  following  is  a  translation  :  — 


Your  hnperial  Highness, 

Excellency, 

Ladies,  Gentlemen, 

Mr.  Helleputte,  president  of  the  Permanent  International  Asso- 
ciation of  Navigation  Congresses,  Minister  of  Railways,  Posts 
and  Telegraphs,  and  Minister  of  Agriculture  in  Belgium  had 
always  intended  for  many  months  past  to  come  and  i)reside  over 
the  Xlth.  International  Congress  at  St.  Petersburg.  Only  a  few 
days  ago,  he  assured  me  that  this  would  be  so.  But  I  have  just 
been  advised  that  unforeseen  circumstances  have  arisen  at  the 
last  moment  which  compel  him  to  remain  in  Brussels  to  his 
great  regret. 

His  great  talent  and  reputation,  his  eloquence  were  needed  to 
speak  at  this  solemn  moment  before  this  illustrious  assembly 
which  has  been  honoured  by  the  presence  of  His  Imperial  High- 
ness the  Grand  Duke  Alexandrovitch,  Honorary  President  of  the 
Congress,  their  Excellencies  the  Ministers  of  the  Emperor  of 
Russia,  the  Ministers  of  Ways  of  Communication,  Finance,  Inte- 
rior, Commerce  and  Industry,  Marine  and  Agriculture,  before 
the  Representative  of  the  Mayor  of  St.  Petersburg  and  before  the 
officially  accredited  representatives  of  nearly  all  the  nations. 

The  General  Secretary  of  the  Association  who  unfortunately 
does  not  possess  the  eminent  qualities  of  its  President,  and  who 
is  moreover  taken  unawares,  is  face  to  face  with  the  onerous  and 
perilous  task  of  making  a  speech  in  the  name  of  the  whole  Asso- 
ciation.    He  claims  the  indulgence  of  the  meeting. 

His  first  thought  and  his  first  words  go,  as  they  should  do,  to 
His  Majesty  the  Emperor  Nicholas  who  has  deigned  to  honour 
our  Association  by  according  his  High  Patronage  to  the  Congress, 
who  has  invited  the  collaboration  to  this  Congress  of  all  the 
Governments  of  the  old  and  new  worlds  and  who  has  appointed 
so  brilliantly,  His  Imperial  Highness  the  Grand  Duke  Michael 
Alexandrovitch  and  his  Ministers  to  represent  him  at  the 
opening  of  the  meeting  which  we  are  celebrating  to-day. 

At  the  word  of  the  Tzar  of  all  the  Russias,  a  vast  concourse 
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has  assembled  from  all  parts  of  the  globe  ;  a  pacific  and  glorious 
army  of  illustrious  engineers,  of  eminent  scientists,  of  distin- 
guished hydraulic  experts,  of  competent  hydrographers,  of  expe- 
rienced navigators,  all  burning  with  the  desire  of  contributing 
by  means  of  their  investigations,  their  knowledge  and  experience 
towards  the  welfare,  greatness  and  industrial  and  agricultural 
development  of  this  vast  Empire  of  Russia  which  alone  com- 
prises an  area  of  over  20  million  square  kilometres,  that  is  to  say 
an  area  twice  as  large  as  Europe  and  about  half  that  of  Asia. 

An  intense  current  of  peace,  good  will  and  brotherhood 
animates  the  whole  world  at  present,  leaving  progress,  civili- 
sation and  general  welfare  in  its  train. 

The  International  Association  of  Navigation  is  busily  engaged 
in  increasing  the  intensity  of  this  current  by  carrying  out  its 
great  work  of  gathering  together  hydraulic  knowledge  from  all 
sources.  This  work  is  open  to  all  willing  men,  both  great  and 
little,  and  with  such  absence  of  favouritism  that  you  find  the 
representative  of  one  of  the  smallest  States  in  Europe,  entrusted 
with  the  honour  of  expressing  the  profound  respect  and  gra- 
titude of  this  Association  to  one  of  the  most  powerful  sovereigns 
of  the  world,  the  Emperor  of  Russia. 

We  also  beg  his  Imperial  Highness,  their  Excellencies  the 
Ministers  and  the  Assistant  of  the  Mayor  of  St.  Petersburg,  w^ho 
have  welcomed  us  so  warmly  and  so  eloquently  and  who  have 
expressed  such  sincere  wishes  for  the  success  of  our  work,  to  be 
assured  of  our  deep  obligation  towards  them  and  desire  of 
showing  them  our  complete  and  absolute  devotion  on  all 
occasions. 

The  President  of  the  Organising  Commission,  our  eminent 
colleague  Mr.  de  Timonoff,  is  also  entitled  to  our  praise,  con- 
gratulations and  gratitude.  He  has  assumed  the  heavy  and 
double  burden  of  Presiding  over  the  Commission  and  of  being 
at  the  same  time  its  General  Secretary. 

It  is  our  duty  to  declare  loudly  that  the  organisation  and  pre- 
paratory work  of  the  Xlth.  Congress  have  been  perfect,  and  that, 
whether  considered  as  a  whole  or  in  detail,  it  has  been  a  wonder 
to  all  those  M^ho,  from  their  experience,  know  the  enormous 
difficulties  of  the  problem  which  in  this  instance  have  been  so 
ably  overcome. 

Our  praise  is  also  due  to  the  workers,  to  those  scientists  who 
by  great  labour  and  remarkable  knowledge,  have  built  up  the 


—  1(39  — 

immense  edifice  of  science  and  experience  which  is  represented 
by  the  numerous  reports  which  have  been  submitted  to  the 
St.  Petersburg  Congress. 

The  scope  of  this  Congress  is  more  extended  than  that  of  any 
previous  one.  Not  only  does  it  comprise  navigation  questions, 
but  it  also  includes  all  those  questions  which  touch  upon  the 
use  of  water  for  industrial  and  agricultural  requirements  and 
those  which  concern  the  security  of  maritime  navigation.  And 
this  is  as  it  should  be  in  a  country  whose  wealth  lies  in  the  best 
use  which  can  be  made  of  its  waters,  a  country  whose  system  of 
waterways  is  the  most  extensive  in  the  world  with  its  173,000 
kilometres  of  rivers,  lakes  and  canals  which  exceeds  by  51,000 
kilometres  the  combined  mileage  of  the  waterways  of  the  United 
States,  Germany,  France,  Great  Britain,  the  Netherlands,  Swe- 
den, Austria,  Hungary  and  Italy.  These  waterways  are  appor- 
tioned as  follows  in  the  above  countries  :  — 

United   States 33,688  kilometres 

Germany 24,159 

France 21,561 

Great  Britain 13,087 

Netherlands 8,087 

Sweden 7,211  — 

Austria 6,461 

Hungary 4,971 

Italy 3,550  — 

The  Congress  which  is  about  to  open  has  a  very  heavy  task 
before  it.  Its  object  and  scope  will  be  to  train  river  courses,  to 
adapt  dams  to  navigation  requirements,  to  ascertain  the  cheapest 
methods  of  working  navigable  waterways  and  of  hauling  boats 
upon  them. 

We  shall  deal  with  the  plant  of  inland  harbours  and  with  the 
construction  of  canals  which  shall  comply  with  the  require- 
ments of  both  navigation  and  agriculture. 

We  shall  also  deal  with  fishing  ports,  maritime  ports,  har- 
bours on  sandy  soils,  and  with  the  conditions  of  maritime  secu- 
rity and  the  hydrographical  survey  of  seas. 

Through  me,  the  Association  expresses  the  most  sincere 
wishes  that  the  work  of  this  Congress  may  result  in  a  great  bene- 
fit to  the  Hussian  Empire. 
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We  hope  that  vast  Empire  will  improve  its  system  of  water- 
ways, its  harbours  and  its  navigation  ;  that  its  commerce,  indus- 
try and  agriculture  may  take  a  renewed  lease  of  life  thanks  to 
the  suitable  conditions  of  its  water  supply  and  the  low  cost  of 
transport,  and  that  the  public  wealth  may  increase  as  much  as 
possible  and  confer  a  welfare  upon  the  whole  nation. 

This  is  our  most  sincere  and  fervent  wish.  Convinced  that 
our  heart  is  in  unison  with  that  of  the  whole  x4ssociation  and 
that  I  am  the  trustworthy  spokesman  of  its  members,  I  exclaim 
in  the  name  of  the  Association  :  — ■ 

«  Long  live  the  Emperor,  the  August  Defender  of  all  the  works 
of  Peace  ; 

»  Long  live  the  Emperor,  the  far  sighted  initiator  of  Inter- 
national and  L^niversal  Congresses^ 

»  Long  live  the  Emperor,  the  high,  mighty  and  very 
enlightened  Protector  of  Navigation  ; 

»  Long  live  His  Imperial  Highness,  long  live  the  Grand  Duke 
Michel  Alexandrovitch,  Honorary  President  of  the  Xlth.  Con- 
gress ; 

»  Long  live  Russia  which  has  been  one  of  the  most  solid 
and  unswerwing  supporters  of  our  Association  since  its  very 
foundation  ; 

»  Long  live  Russia  !  Long  live  St.  Petersburg  !  » 

(Prolonged  applause.) 

Freiherr  von  Coels  von  der  BRiiGGHEN  then  spoke  in  Ger- 
man of  which  the  following  is  a  translation  :  — 


Your  Imperial  Highness, 

Very  honoured  Ladies  and  Gentlemen, 

Allow  me  in  the  first  place  to  express  our  deep  gratitude 
to  His  Majesty  the  Emperor,  the  High  Protector  of  the  Congress, 
for  having  ratified  the  invitation  which  we  all  accepted  so 
willingly.  Then  let  me  express  our  gratitude  to  Your  Imperial 
Highness  for  the  honour  you  have  conferred  by  attending  the 
opening  meeting  to-day,  and  lastly  let  me  render  our  thanks 
to  the  Imperial  Government  and  also  to  the  Council  of  the 
Congress  who  have  borne  the  brunt  of  the  preparatory  work. 
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The  great  Russian  Empire  with  its  inexhaustible  resources, 
its  lakes  and  its  extensive  canals,  its  ports  on  all  the  seas  which 
surround  it,  confronts  the  engineer  with  immense  problems. 
If  the  knowledge  of  what  is  now  being  done  here  and  a  brief 
survey  of  what  will  be  accomplished  in  the  future,  is  combined 
with  the  regular  work  of  the  Congress,  the  result  will  be  an 
immense  gain  to  science  and  to  all  those  who  have  l^een  able 
to  come  here,  and  they  will  reap  its  benefit  troughout  their 
lives. 

In  accordance  with  the  tradition  of  previous  Congresses  I 
have  to  give  you  a  short  account  of  the  hydraulic  works  which 
have  been  carried  out  since  the  last  session  in  Germany  and 
in  several  other  countries  whose  representatives  gave  me  infor- 
mation on  the  point  yesterday. 

A  good  deal  of  work  has  been  carried  out  in  the  Netherlands, 
the  ancient  home  of  hydraulic  construction,  whose  arduous 
struggle  against  the  waters  bred  engineers  long  before  all  other 
countries. 

\mongst  maritime  works,  we  must  cite  before  all  the  nearly 
completed  canal  from  Amsterdam  to  the  North  Sea  which  has 
8  meires  navigable  depth  and  is  of  great  width  with  large 
bridges  and  electric  light  so  that  the  largest  vessels  have  easy 
access  to  this  old  commercial  city.  The  construction  of  locks 
of  larger  size  than  any  hithertho  built,  is  also  worthy  of  note. 

The  sea  route  towards  Rotterdam  is  constantly  being  improved 
to  cope  with  the  continual  increase  of  traffic  ;  the  city  is  about 
to  build  a  new  port  —  that  of  Waal  —  which  will  cover  310  hec- 
tares and  will  be  one  of  the  largest  in  the  world. 

Improvements  in  inland  navigation  are  also  contemplated 
l)y  building  a  canal  in  southern  Brabant. 

Siueden  is  now  completing  works  for  utilising  the  water 
power  of  Trollhattan  ;  she  has  acquired  the  falls  of  Gotaelf 
which  will  give  her  approximatively  200,000  H.  P.  Thus  she 
contributes  her  share  in  opening  the  way  to  a  solution  of  this 
important  question  of  our  times,  namely  to  ascertain  whether 
mdustries  shall  continue  to  be  carried  on  in  the  vicinity  of 
coal  deposits  or  whether  hydraulic  power  may  not  be  em- 
ployed as  an  effective  substitute  for  coal.  In  connection  with 
some  of  the  work  already  commenced  it  is  proposed  to  rebuild 
the  celebrated  old  canal  of  Trollhattan.     All  these  works  will 
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be  carried  out  under  the  auspices  of  a  Royal  Commission  which 
is  now  being  appointed. 

Hungary,  more  than  any  other  country,  has  known  how- 
to  adapt  its  hydraulic  works  to  the  requirements  of  rural  eco- 
nomics which  in  that  country  are  in  a  very  up  to  date  condition. 
She  continues  her  work  in  that  direction  ;  and  the  work  by 
which  37,000  square  kilometres  of  land  have  subsequently 
been  protected  by  dykes  against  floods,  is  no  less  worthy  of 
our  admiration  than  that  given  to  the  work  on  the  Iron  Gates 
of  the  Danube.  At  this  very  moment  a  bill  drafted  by  the 
Minister  of  Agriculture  is  now  being  considered  by  Parliament, 
its  object  being  to  ensure  the  means  of  continuing  the  training 
of  rivers  and  the  canalisation  of  tributaries  over  a  total  length 
of  nearly  1,000  kilometres. 

Germany  has  undertaken  the  task  of  assisting  the  develop- 
ment of  maritime  traffic  and  of  inland  navigation  by  important 
engineering  works.  The  Hanseatic  cities  of  Hamburg.  Bremen 
and  Lubeck  have  increased  their  port  accommodation  at  great 
cost,  taking  particular  care  to  increase  the  depth  of  the  channels 
which  lead  to  the  .sea.  When  the  propo.sed  works  are  com- 
pleted this  depth  will  attain  10  metres  at  low  water  for  Bremer- 
haven  and  Hamburg.  Important  works  have  been  carried  out 
lo  increase  the  urban  port  of  Hamburg  and  the  national  harbour 
at  Emden.  The  Kaiser- Wilhelm  Canal  which  is  used  for 
maritime  navigation,  will  be  rendered  accessible  to  the  largest 
sea  vessels  at  a  cost  of  223  million  marks.  The  lighting  of 
the  coasts  has  extraordinarily  improved,  partly  by  increasing 
the  number  of  lights,  but  especially  by  increasing  their  inten- 
sity which  has  been  achieved  by  means  of  new  inventions  and 
chiefly  by  means  of  electricity. 

When  the  law  on  Prussian  canals  was  voted  in  1905,  after 
much  opposition  in  Parliament,  and  after  the  negotiations  with 
the  interested  parties  covering  the  necessary  compensations 
prescribed  by  law,  had  been  successfully  carried  out,  there 
remained  a  surplus  of  nearly  half  a  milliard  for  the  ameliora- 
tion of  navigation  and  for  the  improvement  of  agriculturcil 
cultivation.  Meanwhile  it  had  been  possible  to  go  into  the 
details  of  nearly  all  the  schemes.  The  earthworks  along  the 
Berlin-Stettin  waterway  are  already  commenced.  Construc- 
tion is  about  to  be  commenced  along  the  Rhine-Hanover  canal. 
The  preliminary  work  of  the  great  storage  reservoirs  in  the 
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Weser  basin  is  in  such  an  advanced  state  that  it  has  been  pos- 
sible to  compute  the  exact  size  of  these  reservoirs.  The  capa- 
city of  these  will  be  200  million  cubic  metres  as  regards  the 
Oder  and  20  million  cubic  metres  as  regards  the  Diemel. 

The  works  on  the  lower  Oder  and  on  part  of  the  middle  Oder 
are  approaching-  completion  whilst  on  the  upper  Oder  twelve 
new  locks  for  trains  of  barges  have  been  constructed  in  addition 
to  the  single  locks.  Work  has  been  commenced  on  the  Warthe 
and  on  the  Netze  which  will  render  these  waterways  accessible 
to  4.50  ton  vessels.  A  special  act  has  been  passed  sanctioning 
the  construction  of  the  navigable  canal  which  will  connect  the 
town  of  Konigsberg  with  the  Masurenland  lakes.  The  work 
of  considerably  increasing  the  size  of  the  port  of  Ruhrort  on  the 
Rhine,  which  is  the  largest  inland  port  on  the  continent  and 
perhaps  in  the  whole  world,  will  soon  be  completed.  We  owe 
the  completion  of  the  Teltow  canal  to  municipal  enterprise,  an 
interesting  feature  of  this  work  being  the  train  of  electric 
barges  which  we  had  the  pleasure  of  showing  to  numerous 
members  of  the  Congress  on  their  way  through  Berlin. 
-  Hydraulic  works  are  also  being  carried  out  to  an  increasing 
extent  in  South  Germany.  Without  counting  the  interesting 
and  ambitious  schemes  which  have  not  yet  received  official 
sa'iction,  we  may  mention  that  in  Baden,  in  Alsace-Lorrain  and  in 
Bavaria,  steps  are  being  taken  to  render  the  portion  of  the  Rhine 
between  Mannheim  and  Straslmrg  navigable  for  large  vessels, 
and  that  an  agreement  has  been  made  between  the  states  conti- 
guous to  the  Mein  to  extend  the  canalisation  of  this,  river  from 
Offenbach  to  Aschaffen])ourg.  This  agreement  will  be  carried 
out  as  soon  as  the  question  of  regulating  the  tolls  of  navigation 
in  natural  waterways  has  l)een  settled.  The  Prussian  Govern- 
ment hopes  to  settle  this  question  and  those  who  have  opposed 
this  taxation  most  energetically  will  be  converted  when  they 
recognised  more  clearly  and  more  generally  that  the  Government 
does  not  propose  this  measure  with  a  fiscal  object  or  with  any 
intention  of  changing  economic  conditions,  but  solely  with  the 
object  of  raising  funds  which  it  could  not  otherwise  raise  for 
improving  our  natural  waterways. 

The  total  traffic  on  inland  waterways  in  Germany  amounted 
in  1905  to  about  15  milliard  ton-kilometres  and  since  then  these 
figures  have  considerably  increased. 

The  considerable  works  carried  out  in  the  above  mentioned 
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States  have  frequently  necessitated  changes  of  staff  amongst  the 
higher  officials  of  the  Administration  and  an  increase  in  the 
number  of  employees.  Furthermore  the  work  itself  requires 
the  reinforcement  of  intellectual  equipment.  For  this  reason  we 
have  come  here  with  a  special  purpose,  desiring  to  instruct  our- 
selves as  much  as  possible  and  to  contribute  our  share  in  helping 
the  Xth.  Navigation  Congress  to  achieve  its  good  work  by  active 
and  friendly  interchange  of  ideas,  of  forwarding  the  interests  of 
commerce  and  navigation  and  increasing  the  welfare  of  all  the 
peoples  by  peaceful  means.  'Prolonged  applause.) 

Mr.  Sanford  then  spoke  as  follows  in  English  :  — 

It  is  a  special  and  accidental  honour  for  me  to  represent,  in 
the  capital  of  this  great  and  wonderful  country,  so  much  of  the 
world  as  is  included  in  the  countries  whose  people  speak  the 
English  language  ;  and  it  is  only  very  recently  that  I  learned 
that  I  must  have  this  honour  and  responsibility. 

Speaking  particularly  with  regard  to  the  United  States  and 
Canada,  though  with  some  reference  also  to  the  other  lands 
dependent  on  Great  Britain  and  the  United  States,  I  would  call 
attention  to  the  fact,  known  to  you  all.  that  we  have  an  enor- 
mous country,  reaching  from  the  frozen  Polar  Ocean  to  the 
tropical  and  semi-tropical  lands  of  the  south,  a  country  very 
similar  —  almost  the  same  —  to  Russia.  Hence  the  great  ques- 
tions regarding  inland  and  maritime  navigation  which  interest 
the  people  of  Paissia  are,  to  a  very  large  extent,  duplicated 
with  us. 

In  respect  of  natural  conditions  then  we  find  here  a  country 
that  strongly  reminds  us  of  our  own  countries.  In  other  res- 
pects also  we  are  made  to  feel  that  we  are  not  in  a  strange  land. 
Of  course,  from  America  the  journey  to  St.  Petersburg  is  very 
long,  and  from  England  it  is  rather  long  also  :  but,  when  we 
arrive,  we  find  a  splendid,  magnificent  welcome,  due  to  the 
great  and  well  directed  efforts  of  your  President,  Mr.  de  Timo- 
noff,  and  cf  those  who  have  assisted  him  in  arranging  for  our 
comfort  and  pleasure. 

I  desire  to  express  the  thanks  of  all  the  English  speaking 
representatives  and  members  for  this  beautiful  welcome,  and 
lo  repeat  that  we  have  been  obliged  to  feel  ourselves  entirely  at 
home  here.  ( Applause .} 
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Baron  Quinette  de  Rochemont  then  spoke  in  French,  of 
which  the  following  is  a  translation  :  — 


Your  Imperial  Highness, 
Ladies,  Gentlemen, 

Called  upon  to  speak  on  behalf  of  the  Government  Delegates 
of  those  countries  which  generally  adopt  the  French  language 
for  the  reports  submitted  to  our  Congresses,  may  I  in  the  first 
place  address  in  their  name  our  respect  and  deep  gratitude  to  His 
Majesty  Nicholas  II  for  the  honour  he  has  done  us  in  according 
his  High  Patronage  to  the  Xlth.  Navigation  Congress.  The 
Emperor  by  this  token  of  goodwill,  again  shows  the  interest  he 
takes  in  our  work  and  in  the  development  of  international  rela- 
tions which  tend  to  bring  the  various  countries  more  closely 
together. 

His  Imperial  Highness  will,  I  trust,  allow  me  to  express  how 
grateful  we  are  to  him  honouring  this  meeting  with  his  pre- 
sence and  thus  showing  an  interest  in  our  work  which  touches 
so  closely  upon  subjects  which  occupy  his  thoughts  and  his 
care. 

In  accordance  with  our  traditions,  I  will  give  a  brief  accouni 
of  the  navigation  works  which  are  being  executed  in  those 
countries  for  which  I  am  the  spokesman. 

In  France,  when  only  about  170,000,000  francs  remained  to  be 
expended  to  complete  the  Freycinet  programme  of  works, 
various  decrees  and  laws,  of  which  the  most  important  is  that 
of  December  22,  1803,  were  passed  allocating  in  all  the  sum  of 
302,374,000  francs.  Of  this  amount  174,469,000  francs  were 
destined  for  the  improvement  of  inland  navigation  and 
127,905,000  francs  were  destined  for  the  development  of  sea- 
ports. 

The  expenses  incurred  from  January  1.  1903  to  December  31. 
1907  amounted  to  165,030,000  francs  of  which  59,045,000  francs 
were  for  inland  navigation  and  105,985,000  francs  for  seaports. 

The  navigable  waterways  which  connect  Paris  with  the  North 
of  France  and  with  Belgium,  have  been  improved.  The  canal 
from  the  Marne  to  the  Saone  has  been  completed  and  the  work« 
of  the  new  canals  of  the  North  and  of  the  Rhone  to  Marseille  and 
Cette  are  either  commenced  or  on  the  point  of  commencement. 
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The  improvement  of  the  Seine,  the  Loire  and  the  maritime  por- 
tion of  the  Garonne  is  being  carried  out. 

New  entrances  have  been  provided  for  the  ports  of  Havre  and 
Saint-Nazaire,  and  one  will  shortly  be  provided  for  Dieppe. 
The  plant  and  equipment  of  Dunkirk,  Boulogne,  Dieppe,  Havre, 
Rouen,  St.  Nazaire,  Nantes  and  Bordeaux  are  being  extended. 
The  Pinede  basin  at  Marseille  has  recently  been  opened  to 
traffic. 

But  these  works  are  inadequate  for  the  requirements  of  navig- 
ation. Thus  on  April  2.  last,  Mr.  Barthou,  the  Minister  of  Pu- 
blic Works,  approved  a  scheme  which  covered  the  whole  net- 
work of  inland  navigable  waterways  and  dealt  with  the  necess- 
ary administrative  and  financial  provisions  for  carrying  out 
work  of  recognised  utility. 

On  the  other  hand  the  Government  continues  its  enquiry  on 
the  improvement  of  seaports  at  an  expenditure  of  155,000,000 
francs.  New  basins  would  be  built  at  Havre  (86,000,000  francs) 
and  at  Marseille  (32,000,000  francs)  and  the  dykes  along  the 
Seine  would  be  prolonged  (12,000,000  francs).  Some  of  these 
schemes  are  actually  before  Parliament. 

In  the  French  colonies,  the  ports  of  Algiers,  Oran,  Bone,  Tunis 
and  Dakar  are  being  enlarged  and  a  large  dock  is  being  built  at 
Diego-Suarez. 

In  Belgium,  the  Government  is  carrying  out  an  extensive  pro- 
gramme of  works.  For  this  purpose  thesumsof  26,125,044  francs 
and  27,194,251  francs  have  been  appropriated  for  inland  navig- 
ation and  for  the  improvement  of  seaports  for  the  years  1907 
and  1908  respectively.  The  port  expenditure  contributed  by  the 
cities  is  not  included  in  the  latter  sum.  Antwerp,  in  particular, 
appropriated  a  sum  of  over  16,000,000  francs  for  the  years  1906, 
1907  and  1908  for  the  construction  of  two  basins  and  one  lock. 
The  principal  works  of  inland  navigation  now  being  built  are 
the  completion  of  the  canal  from  Mons  to  Conde,  the  enlarge- 
ment of  the  cross  section  of  the  canal  from  Charleroi  to  Brus- 
sels, and  the  improvement  of  navigation  and  of  flood  waters  of 
the  Meuse,  the  Upper  Scheldt,  the  Lys  and  the  Rupel  and  also 
the  line  from  Liege  to  Antwerp.  The  maritime  canals  of 
Ghent,  Brussels  and  Bruges  are  in  course  of  completion. 

The  ports  of  Ostend,  Zeebrugge,  Bruges  and  Ghent  were 
opened  in  July  1907  by  King  Leopold  II.    It  has  recently  been 
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decided  to  build  a  large  dry  dock  and  two  new  basins  at 
Antwerp.  In  addition  to  this  the  attention  is  being  paid  to  the 
improvement  of  the  port  entrance  by  training  the  course  of  the 
Scheldt. 

In  Italy,  attention  has  been  specially  paid  during  the  last  few 
years  to  the  improvement  of  navigable  waterways.  Two  com- 
missions appointed  to  require  into  the  measures  to  be  taken 
for  developing  inland  navigation,  have  decided  to  carry  out  a 
series  of  works  which  are  estimated  to  cost  500,000,000  francs. 
A  law  will  be  submitted  to  Parliament  to  obtain  the  necessary 
powers  to  carry  out  a  considerable  portion  of  this  programme 

As  regards  the  seaports,  the  act  of  March  13,  1904  appropriat- 
ed a  sum  of  32,000,000  francs  for  the  construction  and  eciuip- 
ment  of  quays  in  the  ports  of  Savona,  Leghorn,  Naples,  Messina, 
Ancona,  for  dredging  the  port  of  Brindisi  and  for  completing 
the  jetties  of  the  port  of  the  Lido  at  Venice.  Another  act,  of 
July  8  in  the  same  year,  appropriated  a  sum  of  12,500,000  francs 
for  building  a  new  basin  at  Naples.  About  this  time  the  Con- 
sortium at  Genoa  decided  to  expend  15,000,000  francs  for  en- 
larging the  port.     All  these  works  are  being  actively  carried  out. 

Finally  a  law  of  July  14,  1907,  sanctioned  the  carrying  out  of 
a  series  of  works  estimated  at  137,043,000  francs  which  compris- 
ed chiefly  the  extension  of  the  protection  moles,  the  construction 
of  quays  at  Naples  (11,000,000  francs),  Leghorn  (10  million 
francs),  Palermo  (7,600,000  francs),  Savona  (7,000,000  francs), 
and  Givita  Vecchia  (6,000,000  francs),  and  the  construction  of 
jetties  to  the  port  of  Ghiogga  and  of  quays  at  Venice  (15,500,000 
francs). 

No  attention  appears  to  be  i)aid  to  inland  navigation  in  Spain, 
Portugal  and  South-America,  but  a  large  number  of  seaports  are 
being  improved. 

Only  the  works  of  the  port  of  refuge  of  Musel  are  being  carried 
out  directly  by  the  Spanish  Government  and  16,833.900  pesetas 
are  being  spent  by  it  for  the  construction  of  protection  moles 
and  quays. 

The  other  seaports  are  generally  controlled  by  works  commis- 
sions which  are  known  as  «  Juntas  de  Obras  »  which  carry 
out  works  as  these  are  required  within  the  limits  of  their  means. 
Amongst  the  most  important  works  now  being  carried  out,  are 
the  extension  of  the  jetties  and  the  construction  of  quays  at 
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Barcelona  (37,000,000  pesetas,),  Valencia  (13,715,295  pesetas). 
Cadiz  (9,780,775  pesetas],  the  widening  of  the  Nervion  and  the 
equipment  of  the  outer  harbour  of  Bilbao  (7,186,139  pesetas),  the 
improvement  of  the  Guadalquivir  which  leads  to  Seville  and  the 
construction  of  a  large  dry  dock  at  Santander  (4,800,00  pesetas). 

In  Portugal,  work  has  hitherto  been  restricted  to  the  equip- 
ment of  the  port  of  Lisbon  and  the  strengthening  of  the  dyke:; 
of  Leixoes.  But  comparatively  important  works  are  being  car- 
ried out  in  the  Portugueese  colonies,  as  for  instance  at  Lorenzo- 
Marques  and  Beira  (East  Africa)  and  at  Mormugao  (Hindustan) 
at  the  rail  heads  of  the  various  railways  which  go  up  country. 

Most  of  the  ports  of  South  America  which  had  remained  in 
primitive  condition  until  recently  are  now  in  process  of  conver- 
sion. 

In  Brazil,  the  ports  of  Manaos  and  Santos  have  been  recently 
opened  to  traffic.  The  works  of  Bahia  and  Rio  Janeiro  are 
being  actively  pursued.  Those  of  Para,  Pernambuco  and  Rio 
Grande  do  Sul  are  begun  or  aljout  to  be  begun.  In  these  various 
ports,  the  l)asins  are  in  direct  communication  with  the  sea. 

The  same  apitlies  to  the  i)ort  in  course  of  construction  at  Mon- 
tevideo (Uruguay). 

Tidal  basins  have  Ijeen  Ijuilt  at  Buenos-Aires  and  at  Bahia 
Blanca  in  the  Argentine  Republic.  The  port  of  La  Plata  is  in 
course  of  completion  as  also  that  of  Rosario  which  is  situated 
on  the  Parana,  300  kilometres  above  Buenos-Aires.  But  here, 
as  at  Montevideo,  the  available  draught  at  low  water  is  generally 
between  6.50  m.  and  7.50  m.  whereas  in  the  Brazilian  ports  it 
more  often  attains  9  metres. 

In  conclusion,  and  speaking  on  Ijehalf  of  the  delegates  of 
Foreign  Governments  and  those  members  of  the  Congress  whom 
I  represent,  I  address  my  sincere  congratulations  to  the  Organ- 
ising Commission  for  the  Ijrillant  manner  in  which  it  has  pre- 
pared the  Xlth.  Congress,  and  I  thank  the  previous  speakers 
warmly  for  their  kind  words  of  welcome. 

We  cannot  show  our  gratitude  more  thoroughly  than  by  con- 
centrating all  our  efforts  in  studying  and  solving,  if  possible, 
the  various  questions  before  us  which  affect  Russia  in  parti- 
cular. I  offer  you  this  co-operation  with  all  my  hearth  in  the 
name  of  the  Latin  countries,  with  the  assurance  that  you  can 
ab.solutely  rely. upon  it. 
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Before  1  leave  the  platform,  at  the  moment  when  our  meeting- 
is  about  close,  let  me  ask  you  once  more  to  shout  ;  «  Long  live 
the  Emperor  }sicholas  II !  Long  live  His  Imperial  Highness  the 
Grand  Duke  Michael  Alexandrovitch.    Prolonged  applause). 

Count  Eiuc  DK  IvJKLMANSEGG,  Govemor  of  Lower  Austria, 
then  spoke  as  follows  :  — 


Your  Imix'rial  Highness, 

Ejcelleneies, 

Ladies  and  Gentlemen, 

I  have  the  honour  of  saluting-  the  illustrious  assembly  of  the 
Navigation  Congress  in  the  name  of  the  Austrian  delegates  who 
are  here,  and  of  expressing-  our  gratitude  to  the  Imperial  Russian 
Government  as  also  to  the  President  of  the  Congress  and  the 
Members  of  the  Local  Commission,  for  the  charming-  welcome 
we  have  found  in  your  beautiful  capital. 

We  are  more  and  more  convinced  in  Austria  of  the  expreme 
importance  not  only  of  navigation  —  our  ancesters  were  well 
aware  of  this  —  but  especially  of  the  fact  that  it  is  the  duty  of 
the  Government  and  of  the  various  parliamentary  represen- 
tatives, to  do  all  they  can  to  facilitate  the  improvement  of  all 
waterways  which  can  be  used  for  navigation  by  means  of  all 
the  modern  appliances  with  which  the  development  of  hydro- 
technical  science  has  furnished  us  within  recent  years. 

Allow  me  to  place  Ijefore  you,  in  a  few  words,  a  short 
account  of  what  we  have  accomplished  in  this  direction  since 
our  last  Congress,  and  also  tell  you  what  we  contemplate 
doing  and  what  we  have  commenced. 

The  Danube,  our  principal  river,  has  been  so  regulated  for 
a  long  time  past,  as  you  know,  upon  mean  water  level  that 
it  has  become  quite  accessible  to  ships  of  even  large  tonnage. 
Nevertheless  w^e  have  commenced  and  almost  completed  the 
important  work  of  regulating  this  very  river  under  the  low 
water  regime  so  as  to  comply  with  the  exigences  of  navigation 
and  allow  commercial  navigation  to  l)e  carried  on  without 
interruption. 

We  have  also  built  a  large  winter  and  commercial  port  quite 
close  to  Vienna  and  we  have  established  communication   be- 
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tween  the  port  of  Linz,  which  is  the  capital  of  Upper  Austria, 
and  the  railway. 

The  canalised  Danube  which  traverses  Vienna,  has  been 
converted  into  a  kind  of  port  by  means  of  two  large  dams  with 
locks,  and  is  thus  protected  against  floods  and  ice. 

In  Bohemia,  in  order  to  render  Prague  accessible  to  large 
vessels,  we  have  canalised  the  Moldova  up  to  Melnik,  deepened 
the  port  of  Holleschowitz  near  to  the  capital  of  this  kingdom, 
built  another  port  for  lumber  traffic  in  particular  at  Smichow, 
one  of  the  suburbs  of  Prague,  and  commenced  the  canalisation 
of  the  Elbe  in  the  stretch  from  Melnik  to  Aussig.  This  very 
river  is  already  trained  from  that  point  to  the  frontier  of  the 
kingdom  of  Saxony. 

We  were  very  lucky  last  year  to  receive  the  visit  of  the  high 
hydro-technical  officials  of  the  Imperial  Russian  Government, 
and  thanks  to  their  aimiable  foresight  the  fairly  important 
training  works  of  the  Vistula  on  the  Russian  frontier  up  to 
Cracow  are  now  in  course  of  execution. 

Our  law  of  1901,  which  deals  with  waterways,  has  been  effec- 
tive in  solving  many  questions  of  communication  in  general  and 
especially  those  of  navigation  by  bringing  about  various  fresh 
training  works  for  rivers  and  waterways.  For  instance  the 
training  of  the  March  in  Moravia  has  been  commenced  and 
it  will  be  complemented  in  Lower  Austria  by  the  training  of 
the  «  Thaya  ». 

Plans  are  almost  completed  for  building  a  large  navigable 
canal  which  shall  connect  the  Danube  with  the  Oder  and  with 
the  Vistula. 

Ladies  and  gentlemen,  I  trust  these  few  remarks  have  shown 
you  that  the  hydro-technical  services  are  in  a  very  advanced 
state  of  development  in  our 'country  and  I  may  add  that  it  is 
thanks  to  the  monies  voted  by  our  Parliament  that  the  great 
improvement  works  of  the  seaports  of  Trieste  and  of  Dalmatia 
are  in  a  fair  way  of  progress.  We  have  just  organised  along 
a  few  waterways  a  service  for  giving  warning  of  the  rise  of  the 
waters  by  means  of  teleautographs.  This  enables  navigation  to 
be  always  well  posted  up  in  all  quarters  so  that  the  inhabitants 
of  towns  and  villages  which  are  situated  near  these  waterways, 
may  take  the  necessary  steps  in  time  to  protect  themselves 
against  a  great  rise  in  the  water  and  floods. 
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Allow  me,  ladies  and  gentlemen,  to  thank  yon  for  having 
been  good  enongh  to  listen  to  me  and  also  to  tell  you  how  proud 
the  Austrian  delegates  and  I  are  to  be  privileged  to  take  part 
in  this  celebrated  meeting,  under  the  auspices  and  high  patro- 
nage of  His  Majesty  the  Emperor,  and  in  the  very  presence  of 
an  august  member  of  the  Imperial  Family,  which  is  held  in 
St.  Petersburg,  your  magnificient  capital  which  was  founded 
by  the  Emperor  Peter  the  Great,  the  most  renowned  expert 
in  all  those  subjects  which  are  now  being  dealt  with  by  this 
Congress.    {Renewed  applause.) 

Twelve  o'clock  has  struck.  President  de  Timonoff  declares 
the  meeting  at  an  end.  The  important  personages  of  the 
assembly  move  forward  to  present  their  respects  to  the  Hono- 
rary President,  the  Grand  Duke  Michael,  who  leaves  the  hall 
amidst  much  enthusiasm  and  prolonged  applause. 

The  immense  crowd  in  the  hall,  gradually  becomes  smaller 
and  smaller  and  everyone  present  is  busy  welcoming  friends 
and  acquaintances,  the  Russian  members  being  particularly 
gracious  towards  their  foreign  suests. 
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FIRST    SECTION 
(Inland  Navigation) 
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Messrs.  E.  F.  Hoerschelman,  Councillor  of  State,  Chief  of  the 
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District  of  Warsaw,  Warsaw  ; 
Lieutenant  General  J.  S.  Jilinski,  Director  of  Agricul- 
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Dr.  Krause.  Privy  Councillor  of  Justice.  Second  Vict- 
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President  of  the  Central  Society  for  the  Improvement 
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Department  of  the  Interior. 

Secretary  in  Chief  : 

Mr.  H.  C.  Merczyng,  Councillor  of  State,  Engineer  of  Lines  of 
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Assistant  Secretary  in  Chief  : 
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of  Communication. 
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FIFiST    SECTION 
( Inland  Navigation ) 

FIRST     SESSION 

Monday,    June    1.    1908   (afternoon) 
Mr.  DE  HoERSCHELMANN,  presiding. 


The  meeting  was  called  to  order  at  2  P.  M..  in  the  large  hall 
of  the  Conservatory  of  Music. 

The  Prt'sident  announces  at  the  opening  of  the  session  that 
Mr.  Kaiitzky.  Chief  of  the  Department  of  Inland  Navigation  in 
the  Imperial  and  Royal  Ministry  of  Commerce  and  Head  of  the 
Administrative  Division  of  the  Direction  for  the  Construction  of 
Waterv^ays.  at  Vienna,  has  been  appointed  to  replace  Mr.  Kaf- 
tan, Engineer,  as  Vice-President  of  the  First  Section. 

He  then  delivers  the  following  address  :  — 

Gentlemen  and  Members  of  the  First  Section  of  the  Xlth.  In- 
ternational Congress  of  Navigation,  please  accept  my  best  wishes 
of  welcome  among  us.  It  .is  with  a  feeling  of  the  highest 
satisfaction  that  my  fellow  countrymen  and  I  note  the  large 
number  of  our  honored  colleagues  from  abroad  who  have  so 
kindly  consented  to  undergo  the  fatigue  of  a  long  journey  to  be 
present  at  our  Congress.  Our  feelings  of  gratitude  are  all  the 
more  lively  because  there  are,  among  the  ciuestions  which  we 
have  to  consider,  several  about  which  we  are  sure  to  receive 
from  them  abundant  and  highly  useful  information.  So  far  as 
I  am  concerned  personally,  I  desire  to  be  allowed  to  add  to  this 
the  expression  of  lively  pleasure  which  I  feel  in  seeing  at  the 
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Congress  so  many  greatly  esteemed  colleagues  with  whom  I 
have  had,  for  a  long  time,  the  marked  honor  of  entertaining 
relations  of  good  fellowship. 

The  programme  of  the  First  Section  contains  five  ciuestions 
and  three  communications.  As  compared  with  former  Con- 
gresses, the  present  one  has  completed  the  part  of  its  programme 
relating  to  inland  navigation  with  cjiiestions  concerning  the 
regimen  of  water  in  its  relations  to  agriculture.  The  result  of 
this  is  a  great  increase  of  subjects  to  be  discussed  by  our  section. 

The  first  of  the  questions  on  the  programme  of  the  First  Sec- 
tion is  that  of  the  arrangements  to  be  given  to  dams  in  rivers 
having  great  variations  of  discharge  and  even  carrying  large 
cfuantitics  of  ice,  so  as  to  subserve  the  interests  of  navigation 
and  industry. 

There  are  no  great  changes  of  level  in  the  greater  part  of  our 
country.  There  are  fewer  streams  coming  with  a  great  slope 
from  high  mountains  than  are  found  in  several  other  countries. 
Nevertheless,  there  are  in  Russia  cataracts  on  rivers  which  have 
l)lenty  of  water  (Dnieper.  Volkhoff,  Angara  and  others',  which 
are  a  large  source  of  living  forces  and  of  which  the  fall  is  worth 
utilizing  to  the  advantage  of  industry. 

In  order  that  this  may  l^e  done  with  a  judicious  care  for  the 
interests  of  navigation  and  industry,  it  is  necessary  to  have  the 
opinions  of  learned  hydraulic  engineers  from  other  countries 
where  such  a  utilization  of  streams  has  been  greatly  developed. 

With  lively  interest  is  also  awaited  the  discussion  of  the 
second  question  :  the  economical,  technical  and  administrative 
study  of  operating,  and  of  the  mechanical  traction  of  boats  on 
rivers,  canals  and  lakes,  as  well  as  the  monopoly  of  traction. 

This  question  is  one  of  great  interest  for  the  artificial  lines  of 
navigation  converging  on  St.  Petersburg  and  connecting  the 
capital  with  the  immensely  extensive  basin  of  our  greatest  river, 
the  Volga. 

With  the  constantly  increasing  development  of  our  railway 
system,  the  third  question,  on  the  equipment  of  ports  of  inland 
navigation,  becomes  one  of  constantly  increasing  importance  for 
our  economical  and  industrial  life. 

Statistical  data  show  that  our  river  ways  carry  nearly  as 
much  freight  of  all  sorts  as  do  the  railways,  which  are  suffer- 
ing  more   and   more   from    an    overload   of   traffic    which    our 
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water  highways  are  called  on  to  lighten,  at  least  so  far  as  Ijnlky 
freight  is  concerned.  Hence  it  is  of  the  utmost  importance  that 
the  reciprocal  relations  of  the  railway  and  navigable  systems 
should  be  as  close  as  possible,  a  condition  which  can  only  be 
brought  aljout  l)y  a  suitable  equipment  of  the  ports  of  inland 
navigation. 

Questions  4  and  5  which  treat  of  mixed  canals  which  can 
subserve  the  interests  of  navigation  and  agriculture  at  the  same 
time,  and  of  the  protection  of  low  lying  regions  from  invasion 
by  water,  enter  mainly  upon  the  domain  of  the  interests  of  the 
cultivation  of  the  ground,  which  will  be  discussed  under  the 
presidency  of  General  Jilinski  with  whom  I  have  the  honor  to 
share  the  duties  of  the  presiding  officer  of  this  section. 

As  to  the  communications,  they  treat,  the  first,  of  the  applica- 
tion of  armored  concrete  to  hydraulic  constructions  :  the  sec- 
ond, of  the  participation  of  the  Government  and  of  interested 
parties  in  obtaining  the  necessary  funds  for  developing  inland 
navigation,  and  the  third,  of  hydromctric  services,  the  predic- 
tion of  floods  and  of  depths  of  water. 

Precious  data  and  ideas,  of  which  the  interest  will  be  further 
enhanced  by  oral  discussion,  will  be  found  on  all  these  subjects 
in  the  pamphlets  distributed  to  the  members  of  the  Congress. 

It  is  not  without  apprehension  that  I  assume  the  task  of 
directing  a  part  of  the  deliberations  of  the  first  section,  and  I 
earnestly  beg  of  you,  Gentlemen,  to  forgive  my  lack  of  expe- 
rience in  these  functions  and  to  lend  me  your  precious  assis- 
tance to  bring  our  labors  to  a  successful  conclusion. 

As  to  the  order  in  which  the  discussions  are  to  take  place. 
I  ask  your  permission  to  recall  to  mind  articles  16  and  17  of  the 
revised  by-laws,  according  to  which  no  speaker  can  have  the 
floor  for  more  than  fifteen  minutes,  or  speak  more  than  twice 
on  the  same  subject,  during  the  same  session.  Also,  members 
of  the  Congress  who  have  spoken  should,  within  the  next 
twenty-four  hours,  hand  in  a  summary  of  what  they  have  said. 

At  the  same  time,  in  view  of  the  large  number  of  persons 
present  and  the  size  of  the  hall,  I  have  the  honor  to  request  the 
speakers  not  to  l)egin  until  after  taking  their  place  on  the 
stand,  and  after  having  given  their  names  to  the  Secretary. 
whose  special  duty  it  is  to  record  them. 

This  address  was  received  with  applause  from  all  parts  of 
the  house. 
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The  President.  —  Gentlemen,  the  examination  of  the  first 
question  will  now  be  taken  up  ;  it  is  thus  stated  :  — 

Horv  to  arrange  da/ns  in  rivers,  in  which  the  discharge  varies 
greatly  and  which  even  carry  large  amounts  of  ice,  so  as  to 
protect  the  interests  of  navigation  and  industry . 

Mr.  Maximoff,  the  General  Reporter,  has  the  floor. 

The  General  Reporter  reads  his  report. 
When  the  speaker  finishes  his  summing  up  of  Mr.  Cipolletti's 
very  interesting  work,  he  is  interrupted  ]3y  the  President. 

The  President.  —  Mr.  Valentini  has  asked  for  the  floor  in 
the  name  of  the  Italian  delegates  to  pay  their  respects  to  the 
memory  of  Mr.  Cipolletti,  prematurely  taken  away  before  the 
Congress  of  St.  Petersburg. 

Mr.  Valentint.  —  In  the  name  of  the  Italian  delegates,  I  un- 
dertake here  the  painful  task  of  recalling  the  memory  of 
Mr.  Cipolletti  who  died  during  the  month  of  .January  last. 

The  most  noteworthy  part  of  the  career  of  this  very  distin- 
guished engineer  begins  in  1881,  with  the  direction  of  the  works 
of  the  Villerosi  canals  on  the  Ticino  which  were  visited  by  the 
members  of  the  Association  at  the  time  of  the  Milan  Congress. 
Having,  during  the  course  of  these  works,  to  consider  the 
important  question  of  the  discharge  of  wide  w^aste-weirs,  he 
made  a  very  thorough  study  of  this  subject  in  an  article  which 
was  crowned  by  the  Lombard  Institute  of  Sciences  and  Letters. 

His  great  reputation  as  a  hydraulic  engineer  caused  him  to  be 
invited  by  the  Government  of  the  Argentine  Republic,  in  1888, 
to  prej^are  the  project  and  to  carry  on  the  works  of  irrigation 
of  the  Province  of  Mendoza.  His  mission  was  so  well  perform- 
ed that,  having  returned  to  Italy  in  1900,  he  was  once  more 
sought  after  by  the  Argentine  Government,  which  desired  to 
obtain  the  assistance  of  his  science  for  a  colossal  work,  the 
regularization  of  the  regimen  of  the  Rio  Negro.  Having  accept- 
ed this  new  duty,  he  left  Italy  in  the  early  days  of  last  January, 
with  the  confidence  given  to  him  by  his  really  juvenile  warmth 
and  energy.  Unhappily,  Death  smote  him  even  before  he  had 
;eaf'hed  the  shores  of  South  America. 
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Italy  regrets  in  him  one  of  her  most  eminent  engineers  whose 
worth  was  universally  recognized.  And,  as  I  am  sure  that,  if 
he  had  lived,  he  would  not  have  failed  to  take  a  great  part  in 
the  labors  of  the  Congress,  I  feel  myself  still  further  filled  with 
the  duty  of  inviting  the  Section  to  salute  the  memory  of  Gipol- 
letti  the  Engineer. 

The  President.  —  The  meeting  will  please  rise  to  show"  its 
respect  for  the  memory  of  the  deceased  Reporter.  (Approved.) 

Mr.  Maximoff,  General  Reporter,  has  the  floor  to  read  the 
remainder  of  his  report. 

The  Gener.al  Reporter  resumes  the  reading  of  his  article 
and  lays  down  the  following  conclusions  :  — 

i.  There  is  a  tendency,  everywhere  that  dams  are  built,  to 
increase  the  accuracy  of  regulation  of  the  level  of  the  pool  ;  to 
handle  the  work  more  ciuickly  and  to  make  the  operation  more 
secure,  by  carrying  back  the  action  of  the  operating  engines 
to  the  abutments  or  the  intermediate  piers  ; 

2.  The  use  of  a  system  for  closing  the  dam,  which  will  allow 
it  to  be  thrown  wide  open  in  the  least  possible  time,  is  to  be 
desired  in  all  cases  of  practice,  but  this  condition  is  of  essential 
importance  on  rivers  subject  to  sudden  rises  and  carrying  large 
quantities  of  ice. 

It  is  also  to  be  desired  that  all  movable  parts  can  be  taken 
out  of  the  water. 

The  Stoney  system  should  be  placed  in  the  foremost  rank  of 
movable  dams  suited  to  obtaining  deep  pools. 

Dams  composed  of  gates  with  movable  posts  have  made  un- 
doubted progress,  but  they  may  be  often  replaced  successfully 
by  drum  dams  which  have  been  fully  tested.  The  form  of  the 
drum  gives  this  kind  of  work  the  precious  quality  of  allowing 
small  quantities  of  ice  to  pass  under  the  sustaining  body  with- 
out destroying  the  fall. 

The  use  of  movable  posts  is  less  favorable  in  this  respect  :  it 
is  to  be  desired  that  the  removal  of  the  posts  be  accomplished 
by  a  movement  in  the  direction  of  the  current  : 

3.  The  opportuneness  of  using  movable  dams  for  obtaining 
the  head  required  for  driving  a  factory  during  rises  and  while 
ice  is  running  depends  upon  the  regimen  of  the  stream. 
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The  maximum  opening  given  so  far  to  dams  made  in  one 
piece  is  30  metres.  When  the  cross  section  of  the  river  may  be 
divided  into  a  series  of  openings  of  30  metres  in  width  or  less, 
the  use  of  this  system  of  dams  seems  justified.  This  limit  may 
be  exceeded  as  advances  are  made  in  the  application  of  this 
method  of  closing  ; 

4.  Permanent  dams  form  a  proper  solution  for  wide  streams 
subject  to  heavy  ice  gorges,  when  the  holding  of  the  surface  of 
the  pool  above  at  exactly  a  fixed  level  is  of  but  secondary 
importance. 

Experience  with  this  kind  of  dams  dates  back  many  years  in 
America  and  can  be  turned  advantageously  to  use  in  similar 
cases. 

The  rational  form  for  the  cross  section  of  a  permanent  dam 
involves  a  vertical  face  upstream,  a  horizontal  coping  and  a 
downstream  face  which  approximates  an  ogee  curve  ; 

5.  The  defect  of  permanent  dams  is  the  impossibility  of  regu- 
lating the  level  of  the  pool.  This  can  be  corrected  in  certain 
cases  by  using  movable  crests  or  by  adding  a  movable  dam  to 
'the  fixed  dam  ; 

6.  The  various  phases  of  freezing  and  of  the  passage  of  ice 
should  be  very  carefully  studied  for  rivers  on  which  it  is  desir- 
able to  place  dams  ;  the  experimental  study  of  the  strength  of 
dams  under  the  shock  of  ice  is  also  considered  useful. 

Such  are  my  conclusions. 

It  would  be  interesting,  undoubtedly,  to  have  them  read  in 
English  and  German 

The  President.  —  I  think  that  it  would  be  well  to  make 
the  conclusions  known  in  German.  1  ask  the  General  Reporter, 
therefore,   to  be   so   kind   as  to   read   them   in   that  language. 

The  General  Reporter  presents  his  conclusions  in  German. 

The  President.  —  I  thank  the  General  Reporter  sincerely 
for  the  work  which  he  has  just  laid  before  us. 
Has  any  one  any  remarks  to  make  ? 
Mr.  Deking-Dura  has  the  floor. 
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M.  Deking-Dura.  —  I  congratulate  the  General  Reporter  for 
the  way  in  which  he  has  summed  up  the  reports,  and  also  for 
his  conclusions  in  which  I  heartily  agree  wath  him.  All  the 
same,  I  think  that  his  judgment  about  the  Stoney  gates  is  a  little 
too  absolute. 

I  have,  myself,  built  several  dams  of  this  system  and  with 
successful  results.  I  think,  however,  that  it  is  more  in  accor- 
dance with  the  traditions  of  the  Congress  to  give  out  less  abso- 
lute conclusions  and  to  be  satisfied  with  saying,  for  example, 
that  the  Stoney  gates  are  among  the  best  works  of  this  kind. 

The  President.  —  Does  any  one  wish  to  speak? 
Mr.  Evreinoff  has  the  floor. 

Mr.  Evreinoff.  —  The  novelty  of  the  problem  laid  before  the 
Congress  in  the  first  question  lies  in  the  building  of  dams 
which,  while  so  arranged  as  to  let  high  water  and  ice  run  off 
easily,  will  still  preserve  a  part  of  the  head  for  industrial  pur- 
poses. 

Were  it  not  for  this  new  condition,  the  solution  would  be 
found  in  the  large  number  of  movable  dams  already  finished. 
But  it  complicates  the  problem  to  such  a  degree  that  the  most 
ingenious  arrangements  of  the  dams  of  the  present  time  can  no 
longer  be  considered  as  a  final  solution. 

After  examining  the  projects  or  descriptions  of  dams  contain- 
ed in  the  reports  sent  to  the  Xlth.  International  Congress  of 
Navigation,  it  must  be  noticed,  in  the  first  place,  that  the  new 
projects  do  not  give  a  full  solution  of  the  problem.  It  can  be 
foreseen  that  after  this  Congress  is  over,  the  experts  in  hydro- 
technics  will  still  have  a  great  deal  to  do  before  finding,  by 
their  personal  labors,  a  perfect  solution. 

Take  first  the  report  of  Major  Sibert.  I  was  greatly  aston- 
ished to  find  there  the  type  cf  the  jiermanent  dam.  If  the  ques- 
tion could  be  solved  so  easily  by  such  a  primitive  system,  it 
would  certainly  not  be  submitted  to  the  deliberations  of  the 
Congress,  because  fixed  dams  have  been  in  existence  for  very 
many  years.  Judging  by  the  conclusion  of  the  report,  Major 
Sibert  has  devoted  his  attention  exclusiA^ely  to  «  the  question  of 
the  cross  section  best  suited  to  let  ice  pass  over  the  dams  »  and 
not  to  the  very  constitution  of  the  dams. 
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It  is  needless  to  say  that  none  of  the  works  described  in 
Mr.  Sibert's  report  is  suited  either  to  the  run  off  of  high  water 
or  to  the  carrying  of  ice.  A  river  filled  with  cakes  of  ice  and 
completely  dammed  overflows  and  causes  more  or  less  damage, 
according  to  the  greater  or  less  violence  of  the  overflow. 

Let  us  take  up  the  three  reports  of  Messrs.  Deinlein,  Cipolletti 
and  Hansen  and  Malm  :  those  of  Messrs.  Schnapp  and  Carstan- 
jen,  and  of  Messrs.  de  Timonoff  and  Tsionglinski  not  having 
yet  been  distributed. 

The  types  of  movable  dams  found  in  the  first  three  reports 
mentioned  may  be  divided  into  two  classes  :  dams  of  horizontal 
l)eams  with  intermediate  piers,  and  dams  of  vertical  beams 
supported  at  top  by  the  bridge  and  at  bottom  against  the  pro- 
jection in  the  floor.  The  first  class  is  described  in  the  reports 
of  Messrs.  Deinlein  and  Cipolletti.  It  is  suited  only  to  the  condi- 
tions of  a  heavy  run  of  ice,  as  dams  of  this  sort,  for  reasons  of 
economy  of  construction  and  ease  of  movement  in  operating, 
demand  short  distances  l)etween  the  points  of  support.  This 
implies  a  reduction  of  cross  section  of  20  to  25  %.  On  the  other 
hand,  the  piers  set  at  short  distances  apart  are  the  principal 
causes  of  ice  gorges.  Consequently  I  do  not  dwell  on  the 
reports  of  Messrs.  Deinlein  and  Cipolletti. 

The  report  of  Messrs.  Hansen  and  Malm  contains  some  data 
more  closely  approximating  the  solution  and  material  realiza- 
tion of  the  problem.  It  is  easy  to  see  that  the  authors  belong 
to  Sweden,  where  the  free  passage  of  ice  through  the  dams  is 
one  of  the  most  important  questions. 

The  Kvarnsvcden  type  of  vertical  beams  (figs  3,  4,  5,  PI.  I), 
would  be  quite  satisfactory  m  its  general  arrangements,  if  the 
«  high  floor  »  or,  better,  the  high  permanent  and  sul)mersible 
dam  were  suppressed. 

I  may  state  i)ositively  that  dams  with  vertical  beams  suit  the 
conditions  of  heavy  runs  of  ice,  because  they  have,  as  fixed 
ix)ints  of  support,  not  piers  but  the  permanent  beam  of  the 
bridge,  of  which  the  length  may  be  —  without  the  least  dif- 
ficulty of  construction  —  quite  great,  reaching  even  iOO  metres. 
So  far  as  the  submersible  part  is  concerned,  the  Kvarnsveden 
dam  is  scarcely  better  than  the  dams  described  in  Major  Sibert's 
report. 

As  the  result  of  such  arrangements,  the  greater  part  of  the 
cross  section  is  not  utilized  for  the  pa.ssage  of  the  water  and 
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the  lower  strata  of  alluvia  only  find  their  way  to  the  lower  level 
by  passing  over  the  projection  formed  by  the  dam. 

Assuming  how^ever  that  the  dam  with  vertical  beams  suspend- 
ed to  the  bridge  is  the  only  type  really  suited  to  prevent  ice 
gorges,  I  think  that  the  solution  of  the  problem  will  be  more 
nearly  reached  if  the  permanent  submersible  half  be  replaced  by 
a  submersible  movable  dam.  No  insurmountable  difficulty  can 
arise  in  building  this  type  of  dam.  If  the  submersible  part  be 
constructed  in  accordance  with  the  Poiree  method,  all  that  will 
be  required  when  ice  is  running  is  to  close  it  by  means  of  cur- 
tains not  only  on  the  upstream  but  also  on  the  downstream 
side.  As  to  the  horizontal  portion,  used  generally  as  a  service 
bridge,  its  shape  should  be  made  in  conformity  with  the  flow 
of  the  water. 

Hence  the  combination  of  a  movable  dam,  of  the  system  of 
vertical  beams^  suspended  from  the  bridge,  with  a  submersible 
lower  movable  dam,  would  be,  in  my  opinion,  the  only  solution 
of  the  problem  set  before  the  XI th.  Congress. 

The  President.  —  The  General  Reporter  has  the  floor. 

The  General  Reporter.  —  I  accept  fully  the  changes  pro- 
posed by  Mr.  Deking-Du.ra. 

As  to  Mr.  Evreinoff's  observations,  they  have  already  been 
mentioned  in  §  5  of  my  conclusions  in  which  I  say  :  «  The  defect 
»  of  permanent  dams  is  the  impossibility  of  regulating  the 
»  level  of  the  pool.  This  can  be  corrected  in  certain  cases  by 
»  using  movable  crests  or  by  adding  a  movable  dam  to  the 
»  fixed  dam  ». 

Hence  I  am  not  in  opposition  with  the  conclusions  of 
Mr.  Evreinoff. 

The  President.  —  Does  any  one  else  desire  to  speak? 
Mr.  Carstanjen  has  the  floor. 

Mr.  C.\rst.\njen  (speaking  in  German V  —  I  accept  with  plea- 
sure the  change  proposed  by  Mr.  Deking-Dura  in  the  resolution 
of  the  General  Reporter.  I  ask  however  a  still  further  general- 
ization and  especially  to  give  up  any  given  system  of  dams,  and 
the  more  so  as  the  reports  of  the  Congress  describe  other  sys- 
tems of  which  ihi'  advantages  are  at  least  as  great  as  those  of 
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the  Stoney  system.  Let  me  mention  in  this  connection  the  great 
dams  about  to  be  built  at  TroUhattan,  in  Sweden,  as  well  as 
at  Poppenweiler,  near  Stuttgart,  on  the  Neckar.  There  are  also 
the  Brahnau  dam  in  Western  Prussia,  the  Kolbermoor  in  ri)})er 
Bavaria  and  many  others  which  have  been  in  use  for  several 
years,  especially  the  great  dams  cf  the  Main,  at  Schweinfurt, 
which  have  been  studied  at  previous  Congresses.  The  openings 
of  all  these  dams  vary  from  20  to  35  metres  in  Madth,  and  reach 
as  much  as  i.50  m.  in  height.  But  still  greater  dimensions  can 
be  adopted.  Their  system  of  closure,  by  means  of  a  drum,  has 
this  in  common  with  the  Stoney  system  that  they  insure  a  com- 
plete stoppage  by  means  of  a  single  body.  The  drums  are, 
beyond  any  question,  better  than  the  Stoney  gates  in  the  matter 
of  simplicity  of  arrangement. 

For  this  reason  I  propose  that  the  second  point  of  the  resolu- 
tion be  worded  in  this  way  :  — 

«  In  case  of  heavy  pressures,  preference  must  be  given  to 
»  movable  dams  having  the  retaining  body  in  one  piece  and 
>'  capable  of  being  withdrawn  entirely  from  the  water.  » 

The  President.  —  It  would  be  well  to  have  Mr.  Carstanjen 
submit  his  conclusions  in  writing. 

Mr.  de  Szystowsky  is  requested  to  translate  Mr.  Carstanjen's 
remarks  into  French. 

Mr.  DE  Szystowsky  comi^lies  with  this  desire  and  seconds 
Mr.  Carstanjen's  proposition  which  he  finds  reasonable. 

The  President.  —  Does  any  one  else  desire  the  floor? 

I  propose  to  the  meeting  that  the  final  vote  be  reserved  until 
the  opening  of  the  session  of  Wednesday  morning.  The  word- 
ing of  the  conclusions  wMll  have  to  be  a  little  changed. 

As  this  projiosal  raises  no  objection  I  dec.'pre  it  carried 

The  meeting  adjourned  at  3.30  P.  M. 


FIE8T    SECTION 
(Inland  Navigation) 

SECOND     SESSION 

Wednesday   (inorning),    June   3,    1908 
Mr.  DE  HoERSCHELMANN  ill  the  Chair. 


J'he  meeting-  was  called  to  order  at  9.30. 

The  President.  —  Before  beginning  the  discussion  of  the 
;iecond  question,  the  conclusions  relating  to  the  first  question 
have  to  be  read. 

Mr.  Dufourny,  Secretary  General  of  the  Association,  has  just 
asked  me  to  let  him  have  the  text  of  these  conclusions  for  a 
few  minutes.  I  ask,  therefore,  that  the  vote  on  these  conclu- 
sions be  put  off. 

While  waiting,  let  us  go  on  with  the  examination  of  the 
second  question  which  is  thus  stated  :  — 

Study  of  the  economics,  technics  and  regulations  for  operating 
and  for  hauling  boats  mechanically  on  rivers,  canals  and  lakes. 
Monopoly  of  traction. 

Mr.  Merczyng.  General  Reporter,  has  the  floor. 

The  General  Reporter  reads  his  report. 

At  the  passsage  relating  to  Mr.  La  Riviere,  deceased,  the 
speaker  is  interrupted  by  the  President,  who  proposes  that 
the  meeting  rise  through  respect  to  the  memory  of  Mr.  La 
Riviere.     'Agreed  to.) 
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The  General  Reporteu  then  goes  on  with  his  statement, 
which  he  ends  with  the  following  words  : 

Such,  Gentlemen,  are  the  materials  which  have  been  analyzed. 

Allow  your  general  reporter  now  to  lay  before  you  his  con- 
clusions. They  include  in  the  first  place  those  proposed  by 
the  Reporter,  Mr.  Havestadt,  and  which  were  accepted  by  the 
special  committee  of  the  Germano-Austro-Hungarian  Associa- 
tion of  Inland  Navigation. 

They  art'  as  follows  : 

«  1"  Traction  on  canals  : 

»  a)  No  general  solution  can  be  given  for  the  question  of 
■'  knowing  whether  monopoly  of  traction  should  be  obligatory 
)  on  canals  ;  it  is  proved  however  that  increase  of  traffic  leads 
«  necessarily  to  the  organization  of  a  technical  service  which 
»  ensures  to  the  canal  its  highest  efficiency.  This  result  is 
')  obtained  first  by  a  uniformly  regulated  traction  service  to  be 
»  established  by  the  owner  of  the  canal  or  his  representative  ; 

»  b  The  economic  and  financial  conditions  of  canals  being 
''■liable  to  ciuite  frequent  changes,  the  influence  of  the  uni- 
.)  formly  regulated  service  upon  the  said  conditions  ought  to 
»  be  studied  in  each  special  case.  But  the  traction  monopoly, 
'■^  if  it  be  granted,  ought  not  in  any  case  to  give  thu  right 
«  of  establishing  a  tariff  higher  than  what  is  necessary  to 
"  defray  the  expenses  of  operating  and  to  guarantee  the  sinking 
')  fund  and  interest  of  the  capital  invested  ; 

»  2°  Traction  upon  canalized  rivers  : 

»  On  account  of  the  diversity  of  local  conditions,  it  is  impos- 
"  sible  to  formulate,  for  canalized  rivers,  any  general  opinion 
i'  on  the  organization  of  traction.  But,  in  this  case  also,  the 
»  increase  of  traffic  will  force  adoption  of  a  uniformly  admin- 
»  istered  traction  service  so  as  to  attain  the  maximum  efficiency 

of  the  navigable  highway  ; 

»  3**  Traction  on  rivers  with  an  uninterrupted  current  : 

»  In  general,  on  non-canalized  rivers,  traction  may  remain 
"  free.  But  a  traction  service  suited  to  the  local  conditions 
»  of  the  navigable  highway  can  improve  the  traffic.  » 

I  should  like  however  to  add  a  fourth  conclusion  about 
electric  traction.  Unfortunately,  reports  which  treat  of  the.se 
questions  are  lacking. 


—  200  — 

It  has  been  found,  however,  by  reading  reports,  that  electric 
traction  has  given  the  best  results  in  America,  France  and 
Germany.  Electric  traction  is,  in  my  opinion,  the  best  system 
of  traction. 
Consequently,  I  propose  the  follov^ing  to  the  meeting  : 
«  4"  Considering  the  important  progress  realized  of  late  on 
»  canals  by  uniformly  regulated  electric  traction,  the  Con- 
»  gress  resolves  that  electric  traction  on  canals  be  presented 
»  as  a  question  in^  the  order  of  business  of  the  next  Congress.  » 
( Applause'. ) 

The  President.  —  Mr.  de  Bovet  has  the  floor. 

Mr.  A.  DE  Bovet.  —  The  various  reporters  having  taken  up 
particularly  the  administrative  organization  of  traction,  I  shall 
follow  along  the  same  line. 

It  is  easy,  I  think,  to  leave  the  circulation  of  boats  and  of 
trains  of  boats  entirely  free  in  order  to  expect  from  mere  com- 
petition the  best  conditions  of  speed  and  cost  on  a  river  in 
its  natural  state  or  simply  regulated,  as  it  is  after  all  a  high- 
way of  which  the  carrying  capacity  is  as  entirely  indefinite  as 
is  that  of  a  road  on  which  even  the  defective  working  of  one 
enterprise  will  cause  no  trouble  to  others.  A  few  simple  police 
rules  should  suffice  in  this  case.  If  this  be  really  so,  I  do 
not  believe  that  the  question  of  making  a  monopoly  of  the 
means  of  traction  on  such  lines  should  be  considered,  unless 
it  be  desired  to  take  a  systematically  statist  view  of  whatever 
concerns  the  operation  of  everything  which  can  l)e  considered 
as  a  public  service.  The  Congress  is,  undoubtedly,  not  qua- 
lified to  adopt  this  view.  At  the  most,  the  question  could  only 
be  put  where  the  velocity  of  the  current  is  so  great  that  hauling 
on  a  chain  alone  will  give  the  means  of  reaching  reasonable 
rates,  for  it  does  not  seem  to  be  possible  either  to  allow  inde- 
pendent enterprises  to  make  use  of  a  single  chain,  or  to  have 
several  chains  on  the  same  section  of  the  river.  Let  us  make. 
if  you  will,  a  reservation  for  such  a  case  which  is  certainly 
rare . 

If  the  river  be  canalized,  the  conditions  of  circulation  are 
closely  dependent  on  the  arrangement  of  the  locks.  .\n  example 
will  be  given  in  a  moment.  There  is  no  doubt  that  traction 
by  trains  of  boats  costs  much  less  than  the  hauling  of  single 
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boats  ;  now,  on  the  river  Oise  when,  at  a  not  far  distant  time, 
locks  could  only  take  one  boat  at  once,  towing  was  carried 
on  by  steam,  in  trains  of  which  the  individual  elements  passed 
the  lock  one  by  one,  and  by  horses.  Since  then  locks  have 
been  built  to  take  six  boats  at  a  time  ;  traction  is  now  carried 
on  in  trains  of  five  barges  and  a  tug  which  are  all  locked 
through  together,  and  towing  ]jy  horses  has  completely  dis- 
api)eared.  The  same  tug  goes  all  the  way  through  now  with 
its  tow  and  it  seems  that  this  i)r'viceeding  is  better  than  the  one 
which  consisted  in  confining  the  tugs  each  to  a  single  level. 
The  Oise  which  is  organized  on  these  lines  has  a  vastly  greater 
carrying  capacity  than  has  the  St.  Quentin  canal  of  which  it  is 
the  continuation  and  which,  l:)efore  the  recent  doubling  of  the 
locks,  had  reached  the  full  limit  of  what  it  could  accomplish. 

It  can  be  said,  I  believe,  that  the  rational  rule  to  Ije  applied 
as  completely  as  possible  would  l3e  the  following  :  Make  up  no 
tow  with  less  than  the  numl^er  which  can  l^e  locked  through 
together,  complete  it  as  far  as  possible  to  this  number.  If  the 
locks  be  sufficiently  large,  the  capacity  of  the  line  becomes, 
if  not  indefinite,  at  least  very  great,  especially  as  the  line  is, 
ordinarily,  quite  wide  enough  for  the  tows  to  pass  or  overtake 
each  other.  Such  a  line  may  be  considered  much  as  a  river 
which  has  simply  been  made  regular.  From  the  very  fact  of 
its  l)eing  canalized,  the  current  will  l^e  there  quite  enough 
under  control  for  recourse  to  be  had  very  naturally  to  the  use 
of  tugs  and  for  these  last  to  compete  with  a  hauling  (1)  service. 
if  it  he  thought  necessary  to  i)ut  in  the  latter.  Either  of  these 
methods  on  broad  waterways  seems  to  me  as  though  it  should 
give  better  results  than  does  traction  from  the  bank.  As  neither 
watei"  nor  space  is  lacking,  I  liolieve  that  the  most  efficacious 
measures  to  l)e  taken  on  such  rivers,  so  as  best  to  insure  the 
traction  services,  lie  in  the  construction  of  locks  answering  to 
the  definition  expressed  above  and  in  leaving  the  traction  free. 

If  this  cannot  l^e  done,  if  the  locks  are  onlv  to  be  small  and 


(1)  There  exist  especially  in  France  Uvo  principal  methods  of  moving  barges 
mechanically  through  the  waior,  they  are  called  in  French  remorqunfie  and 
louar/e.  the  former  heing-  by  tugs  or  tow-boats  running  free,  towing:  the 
latter  by  a  special  boat  hauling  on  a  chain  with  fixed  ends.  The  translator 
having  never  met  an  English  word  for  this  latter  mode  of  locomotion  has 
used  always  the  word  a  hauling  »  to  express  it. 
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capable  of  receiving"  but  one  boat  or  at  most  two.  then,  al- 
though the  circulation  in  the  different  levels  is  less  difficult,  I 
consider  that  a  canalized  river,  from  the  point  of  vieM^  of  our 
discussion,  can  be  a,ssimilated  to  a  canal. 

Now,  the  situation  on  a  canal  is  wholly  different.  In  the 
matter  of  traction,  the  resistance  of  the  boat  itself  becomes  such 
that  there  is  a  manifest  advantage  in  resorting  to  traction 
against  a  fixed  point,  either  horse  towing,  or  funicular  towing, 
or  traction  on  the  shore,  or,  again,  hauling.  If  desired,  excep- 
tion can  be  made  for  canals  of  very  large  cross  section,  which, 
up  to  the  present  day,  are  exceptional  ;  all  the  same,  the  preced- 
ing consideration  remains  of  a  kind  to  cause  the  use  of  tugs  t-o 
be  generally  done  away  with,  as  their  use  is  not  in  accord  with 
the  necessities  of  preservation  of  the  Ijanks,  as  soon  as  their 
work  becomes  important. 

If  the  dimensions  of  the  line  are  restricted,  it  is  difficult  for 
boats  to  pass  in  opposite  directions,  still  more  so  if  going  the 
same  way,  hence  it  is  necessary  to  have  more  severe  rules  in 
this  than  in  the  other  cases. 

The  use  of  mechanical  methods  must  be  evidently  advanta- 
geous, at  first  glance,  from  the  moment  when  resistance  to 
motion  is  great,  especially  if  speed  is  to  be  improved. 

As  it  appears  to  me  that  the  use  of  tugs  is  to  be  done  away 
with  generally,  there  remain  among  the  processes  so  far  pro- 
posed or  tried  those  mentioned  above,  among  which  I  shall  not 
wander  for  the  present,  confining  myself  to  mentioning  that, 
according  to  the  cases  which  arise,  quite  different  conditions 
may  have  to  be  satisfied  and  consequently  equally  difficult 
solutions  may  have  to  be  considered. 

For  i)laces  such  as  the  summit  level  of  the  St.  Quentin  canal 
which  are  made  very  difficult -by  the  extreme  narrowness  of  the 
f)rism  and  the  large  amount  of  ti'affic,  it  seems  difficult  to  find 
a  better  solution  than  hauling  on  the  chain. 

For  canals  with  very  small  locks  close  together,  as,  for 
example  on  the  rest  of  the  St.  Quentin  canal,  it  will  always  be 
necessary.  I  think,  to  bring  the  beats  one  at  a  time  and,  in 
every  case,  by  means  of  apparatus  which  does  not  have  to  be 
locked  through  with  the  boat,  because  if  the  small  additional 
amount  of  tim-,'  which  this  operation  would  require  be  admit- 
h'd.  the  pri't-arioiisni  >s  of  the  water  supply  would  not  tolerate' 
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the  locking-  through  of  the  traction  apparatus.  Tractors  on  the 
hank,  among-  other  systems,  give  the  means  of  satisfying  this 
necessity  which,  be  it  said  in  passing,  -\^^ould  be  an  additional 
reason  to  those  already  given  to  cause  tugs  to  be  rejected. 

The  traction  apparatus  is  still  inadmissible  in  the  locks  on 
canals  -with  very  long  levels  and  fe-w  locks,  but  it  is  easier  in 
this  case  than  in  the  preceding,  and  sometimes,  perhaps,  use- 
fully, to  grant  traction  in  small  trains,  with,  if  needs  l)e,  tractors 
in   the  levels  :  it  is  a  question  of  kind. 

Where  the  canals  are  very  long  and  there  are  no  locks,  like 
those  of  the  Ulacir  system,  there  seems  to  be  no  doubt  that  the 
maximum  of  economy  and  efficiency  should  be  obtained  by  the 
traction  of  very  heavy  trains  and  an  organization  which  would 
send  them  ahead  always  complete. 

This  is  enough  to  show  that  very  different  cases  may  come 
up,  but  there  is  in  them  all  one  dominating  necessity,  viz.,  to 
obtain  a  great  regularity  of  service,  either  to  avoid  crowding 
and  delay  at  the  locks  or  to  insure  a  constant  composition  of  the 
trains  and  no  loss  of  time  in  making  them  uii  :  this  alone  will 
give  the  means  of  o])taining  the  maximum  utilization  of  the 
line  of  which  the  capacity  is  very  far  from  indefinite. 

At  the  risk  of  taking  up  too  much  time,  I  ask  to  mention  at 
least  one  example  in  support  of  my  last  contention,  J  will  take  it 
from  the  St.  0 -dentin  canal. 

The  canal  is  93  kilometres  (=  58  miles)  long  and  has  53  locks. 
To  go  from  one  end  to  the  other,  at  least  before  the  very  recent 
doubling  of  the  locks,  required  from  6  to  7  days,  or  156  hours 
of  which  24  hours  at  most  were  taken  up  on  the  summit  level 
where  the  traction  is  Ijy  hauling.  Thus  there  remain  134  hours 
for  the  remaining  73  kilometres  on  which  horses  are  used.  The 
average  speed  may  be  taken  at  1.800  metres  (=  1.12  miles)  an 
hour  :  a  lockage  requires  20  minutes  :  hence  the  134  hours 
divide  up  into  41  hours  on  the  road,  12  hours  for  iinssing  the 
locks,  and  81  hours  lost  in  delays  and  mancTeiivring  at  the  locks. 

If  by  means  of  any  system  of  mechanical  traction  a  speed  of 
0.70  m.  per  second,  oi-  2.200  km.  per  hour  can  be  given  to  boats. 
3  HP.  per  boat,  corresponding  to  a  tractile  force  of  300  kgs,  must 
be  expended.  The  trip  will  be  made  in  33  hours,  a  gain  of 
8  hours.  If  it  be  desired  to  double  the  tractile  force,  to  raise  it 
to  600  kgs?     A  speed  of  about  0.90  m.,  or  3.300  km.  per  hou?- 
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will  be  had  ;  the  trip  will  now  he  of  22  hours  or  a  reduction  of 
11  hours  on  the  preceding  case,  but  99  HP.  hours  will  have 
been  expended  in  the  first  case,  and  158  HP.  hours,  measured 
on  the  tow  line,  in  the  second  ;  the  profit  is  at  least  doubtful. 

If,  how^ever.  with  greater  regularity  which  can  be  assured 
by  mechanical  apparatus  under  infinitely  surer  conditions  than 
by  live  motors,  only  a  part  of  the  time  of  delay,  say  50  per  cent, 
could  be  saved,  there  w-ould  be  more  than  40  hours  gained. 

These  few  figures  show  what  can  be  expected  from  mechan- 
ical traction  ;  a  relatively  small  profit  in  rate  of  speed  :  a  profit 
which  may  be  quite  important  iDy  reason  of  the  regularity  of  the 
working  of  the  service. 

It  must  be  remarked  further  that  towing  ])y  horses  on  the 
St.  Quentin  canal  is  very  strictly  monopolised  by  sections,  and 
that,  ])y  means  of  forming  this  monopoly  and  the  very  rigid 
way  in  which  the  engineers  use  their  police  powers  to  insure  an 
uninterrupted  service  by  day  and  by  night,  this  line  which  pass- 
ed two  millions  of  tons  in  1878,  and  was  considered  then  as 
having  reached  the  limit  of  its  capacity,  succeeded  in  passing  of 
late  years,  and  before  the  locks- were  doubled,  five  millions  of 
tons.  All  the  same,  the  thought  may  be  allow^ed  that  the  sub- 
stitution of  a  single  enterprise  for  a  series  of  separate  ones  and 
mechanical  traction  for  horses,  would  make  possible  the  new 
improvements  which  I  have  just  pointed  out  :  and  all  these  con- 
siderations must  be  taken  together  in  order  to  appreciate  the 
total  possible  improvement  as  compared  with  a  regimen  of  free 
traction. 

If  this  reasoning  be  applied  to  canals  and  boats  of  other  dimen- 
sions and  forms,  other  figures  will  be  obtained,  but  conclu- 
sions of  the  same  nature  must  be  the  re.sult. 

For  the  rest,  be  the  matter  conceived  as  it  may.  the  organi- 
zation of  mechanical  traction  on  a  canal  will  involve  a  total  of 
costly  installations  and  an  equipment  so  studied  out  as  to  suffice 
for  all  the  traffic  to  be  anticipated.  If  a  part,  and  an  indeter- 
minate part  of  this  traffic  can  escape,  the  enterpri.se.  taking 
this  possibility  into  account,  will  have  to  make  its  prices 
higher  than  they  would  be  otherwise.  .\nd  all  the  more  will  it 
have  to  make  provision  against  the  causes  of  crowding  and 
disorganization  of  its  own  services  on  the  same  line,  as  these 
causes  will  be  of  a  sort  to  increase  costs  and  to  lessen  the  best 
utilization  of  the  line  itself. 
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If  then,  canals  being  built  and  opened  to  the  public  at  the  cost 
of  the  State  and  under  wholly  artificial  conditions,  it  be  proper 
that  the  State  see  that  they  be  operated  for  the  greatest  good  of 
commerce  and  industry,  it  follows,  I  think,  from  the  preceding 
considerations  that,  artificial  as  this  solution  may  be,  there 
should  be  no  drawing  back  before  the  monopoly  of  traction. 

If  this  consequence  be  granted,  and  I  believe  that  it  should 
be,  there  remains  the  question  of  determining  by  whom  this 
monopoly  should  be  operated. 

It  is  clear  that  an  enterprise  like  the  one  in  question,  being 
freed  by  the  intervention  of  the  State  from  having  to  struggle 
against  any  competition,  could  not  have  been  so  freed  in  order 
to  enrich  itself  easily  at  the  cost  of  the  users  of  the  navigable 
highway,  and  that  the  profits  of  the  operation  should  be  used 
first  of  all  for  reducing  the  cost  of  traction  to  the  lowest  possible 
rate.  As  a  matter  of  principle,  it  would  be  legitimate  to  say 
that  they  should  be  used  wholly  for  this. 

In  practice,  I  may  be  rather  inclined  to  believe  that  the  surest 
means  to  approach  the  most  closely  possible  to  this  desirable 
result  may  be  to  give  a  share  of  the  interests  to  the  operator, 
with  the  condition  that  this  share  be  properly  limited  and  be 
made  to  depend  on  the  effort  put  forth  to  olDtain  the  maximum 
of  improvement  for  the  service.  This  is  a  m.attcr  for  a  ration- 
ally drawn  up  contract  and  specificaticns.  It  may  not  be  easy, 
but  surely  there  is  some  way  of  preventing  too  much  indolence 
or,  at  least,  insufficient  activity  in  the  pursuit  of  the  possible 
best  ]3cing  the  result  of  too  much  security. 

The  President.  —  Although  the  regulation  fifteen  minutes 
are  up,  I  ask  the  meeting  to  allow  the  speaker  to  continue  his 
remarks.  (Agreed  to.) 

Mr.  DE  BovET.  —  I  shall  only  take  a  few  minutes  more. 

If  it  be  desired  to  set  aside  the  regimen  of  concession,  that  of 
an  interested  adm.inistration  seems  infinitely  more  to  be  recom- 
mended than  that  of  direct  management  by  the  State  which,  to 
my  mind,  seems  capable  of  exact  definition  by  the  expression 
uninterested  administration . 

For  my  part,  I  consider  that  the  State  is  a  poor  operator  not 
only  when  it  is  a  question  of  operations  requiring  commercial 
capacity  and  knowledge,  as  Mr.  Marlio  admits,  but  even  when 
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it  is  a  question  of  technical  matters.  I  will  add  at  once  that  this 
has  nothing  to  do  with  the  capability  of  the  agents  which  it 
employs,  it  lies  in  conditions  which  are  so  different  from  those 
which  are  applied  in  the  industry  in  which  the  latter  are  to  be 
used. 

Should  proofs  be  called  for  to  support  this  opinion  ?  I  am 
convinced  that  none  of  you  will  take  long  to  find  them.  Cir- 
cumstances make  it  my  duty  to  seek  them  only  in  my  own 
country,  but  I  think  that  I  shall  not  be  contradicted,  for  exam- 
ple, by  any  of  those  who  are  condemned  to  use  the  telephone  in 
Paris. 

The  creation  of  a  State  monopoly  can  be  conceived  when  it  is 
a  method  of  collecting  a  tax  ;  Ijut  there  is  nothing  of  the  sort 
here,  and,  outside  of  this  case,  the  fear  may  be  permitted  of 
seeing  the  extension  of  direct  seizure  by  the  State  of  purely  in- 
dustrial operations  and  of  seeing  the  way  oi>ened  to  socializing 
means  of  production  so  dear  to  collectivist  schools. 

The  statement  that  a  monopoly  like  this  can  be  a  «  tool  of 
political  economy  »  to  the  advantage  of  the  State  will  not  go  far. 
I  think,  toward  lessening  this  impression  nor  toward  calming 
the  apprehensions  of  those  who  think  that,  making  politics  runs 
a  strong  risk  of  not  lieing  the  means  of  making  good  political 
economy. 

I  mean  to  specify  clearly  that  I  rise  hei'c  against  direct  man- 
agement by  the  State  and  not  against  the  intervention  of  the 
State  which  obtrudes  itself  beyond  any  question,  as  it  intervenes 
by  the  A'ery  constitution  of  the  monopoly,  if  recourse  l)e  had 
thereto,  as  it  likewise  intervenes  by  preparing  specifications  if 
the  regimen  of  concession  be  adopted,  as  it  also  intervenes  in 
the  case  of  the  interested  administration  if  that  be  preferred, 
as  it  intervenes  again  in  a  last  form,  which  is  among  those 
which  are,  I  believe,  worthy  of  serious  consideration,  if  it  be 
desired  to  resort  to  the  creation  of  a  «  public  establishment  » 
of  the  sort,  for  example,  of  certain  great  autonomous  ports. 
Let  me  say,  in  passing,  that  a  comparison  between  the  ports  en- 
dowed with  this  system  and  those  which  are  still  subject  to 
direct  management  by  the  State,  seems  to  me  to  give  a  very 
solid  argument  against  the  latter  and  let  me  add  also  that, 
when  it  is  a  question  of  an  establishment  of  this  nature,  it  would 
be  worth  while  to  consider  whether  it  would  not  be  advanta- 
geous to  turn  over  to  it  not  only  the  operation  but,  perhaps,  the 
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construction  of  the  navigable  highway,  and  so  realize  the  desi- 
deratum of  clear  minds  which  would  require  that  construction 
and  maintenance  on  the  one  side,  and  operation  on  the  other, 
did  not  ignore  each  other  as  they  do  at  times  and  as  a  few  of 
the  reports  have  pointed  out. 

Let  me  add  moreover  that  these  are  questions  which  come 
under  the  legislative  competence  of  each  country,  which  lie  in 
the  domain  of  their  Governments  and  in  which  such  a  Congress 
as  the  one  which  brings  us  together  here  has  no  right  to  take 
part. 

I  believe  that  it  would  be  unwise  to  mention  them  in  the 
resolutions  which  we  may  be  called  on  to  express  and  I  think 
that,  while  leaving  to  each  country  the  care  of  examining  the 
way  for  obtaining  a  result  conformable  to  its  temperament  and 
legislation,  the  Congress  can  go  no  further  than  to  pronounce 
upon  the  question  of  determining  whether  monopolies  of  trac- 
tion should  be  formed  on  navigable  highways. 

For  my  part,  I  consider  that  such  a  question  is  only  applicable 
to  canals  and  canalized  rivers  when  the  conditions  of  operating 
the  latter  can  be  assimilated  to  those  of  a  canal  and  that,  when 
the  traffic  on  a  canal  becomes  sufficiently  important  to  justify 
setting  up  an  organization  for  mechanical  traction,  it  is  well 
that  the  establishment  which  has  the  work  should  also  have  a 
monopoly  of  the  traction. 

The  General  Reporter,  Mr.  Merczyng,  is  a  partisan  of  the 
same  principle,  with  this  reservation,  that  the  monopoly  should 
expire  when  the  capital  has  been  paid  back.  Why  put  an  end 
to  the  monopoly  after  amortization  and  then  fall  back  into  the 
same  state  of  anarchy?  The  question  at  issue  is  to  determine 
whether  monopoly  is  to  be  adopted  or  not.  So  far  as  I  am 
concerned,  I  consider  that  monopoly  should  be  adopted  and  be 
maintained  indefinitely  afterwards. 

The  President.  —  .Allow  me  to  interrupt  the  discussion  so 
as  to  give  the  floor  to  Mr.  de  Timonoff,  President  of  the  Com- 
mittee of  Organization  of  the  Congress. 

Mr.  DE  T[^u^xoFF  read.s  the  following  translation  into  French 
of  the  telegram  addressed  to  the  Congress  by  His  Imperial  High- 
ness the  Gi-and  Duke  Michel  Alexandrovitch. 
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«  I  am  delighted  to  transmit  to  the  members  of  the  Congress 
»  the  following-  telegram  received  to-day  from  H.  M.  the  Czar  :  » 

«  I  beg  your  Highness  to  transmit  to  the  members  of  the 
)'  XI th.  International  Congress  of  Navigation,  my  profound  grat- 
»  itude  for  the  sentiments  v^hich  they  have  uttered.  With  all 
»  my  heart,  I  wish  them  every  success  in  the  solution  of  ques- 
»  tions  which  lie  so  close  to  the  economic  well  being  of  the 
)'  countries  which  they  represent. 

(Applause. J  »  (Signed]  Michel.  » 

The  President.  —  Gentlemen,  the  discussion  of  the  question 
will  be  resumed.  The  General  Reporter  has  the  floor  to  answer 
Mr.  de  Bovet's  remarks. 

The  General  Reporter.  —  Mr.  de  Bovet  has  just  said  that  I 
proposed  in  my  conclusions  to  have  the  monopoly  cease  after  a 
certain  period  of  time.     The  exact  text  is  :  — 

«  The  traction  monopoly,  if  it  be  granted,  does  not  in  any 
»  case  give  the  right  of  establishing  a  tariff  higher  that  what  is 
"  strictly  necessary  for  the  amortization  of  the  capital  invested.  » 

Mr.  ScHWANGENBACH  givcs  in  German  a  resume  of  Mr.  de 
Bovet's  remarks. 

The  President.  —  Mr.  Marlio  has  the  floor. 

Mr.  Marlio.  —  The  honor  of  adressing  you  to-day  as  the 
reporter  for  France,  does  not  efface  in  me  a  real  feeling  of 
sadness,  as  my  being  appointed  reporter  is  due  to  the  death  of 
Inspector  General  La  Riviere,  whose  memory  the  President  and 
the  General  Reporter  have  just  honored. 

Mv  first  words  wii.l  be.  therefore,  to  thank  these  Gentlemen 
in  the  name  of  the  French  delegates  for  the  words  of  regret 
which  they  addressed  io  that  large  hearted  man  of  eminent 
learning,  Mr.  La  Riviere. 

The  idea  which  I  wished  particularly  to  bring  out  in  my 
report  is  that,  until  late  years,  only  a  secondary  importance  was 
attached  to  the  operating  of  navigable  highways,  or  more  accur- 
ately that  this  operating  did  not  exist.  Lines  have  been  built 
or  improved   and    then    left    to   an    ignorant  and  unorganized 
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boating  service.  The  guiding  thought  was  that  the  navigable 
highways,  water  roads,  should  put  up  with  the  same  regimen  as 
kuul  roads.  It  was  concluded  from  this  that  the  former,  like 
the  latter,  should  be  qratuitous  and  frt'c.  The  dogma  of  gratuit- 
ousness is  not  on  trial  to-day.  It  is  that  of  liberty  which  is  the 
object  of  our  meeting. 

Absolute  liberty  of  navigation  has  generally  produced  only 
anarchy  ;  no  coordination  is  established  between  the  efforts  and 
progress  of  the  line,  the  floating  stock  or  the  motor.  Each  of 
these  elements  is  changed  and  transformed  without  regard  for 
the  others.  As  to  the  methods  of  work  of  the  boating  industry 
they  are  what  they  were  two  centuries  ago. 

Should  the  State  stop  at  noting  this  state  of  things,  at  regret- 
ting the  chaos  ?  It  has  been  called  upon  to  intervene  by  the  very 
force  of  things,  and  this  for  two  main  reasons  :  — • 

1.  A  large  number  of  our  canals  succeed  at  the  present  time 
in  carrying  a  traffic  of  2  to  5  millions  of  tons.  Crowding  would 
l>e  very  common  on  lines  so  heavily  burdened  if  the  State, 
which  owns  the  lines,  did  not  step  in  to  regulate  the  circulation; 

2.  The  applications  of  machinery  are  becoming  every  day 
more  numerous  and  more  important  and,  in  order  that  navi- 
gation may  reap  all  the  benefits  that  they  can  give,  the  use  of 
perfected  machines  must  be  minutely  regulated. 

Traction,  especially,  will  profit  Ixv  the  development  of  the 
applications  of  machinery  and  this  leads  us  to  the  question 
which  is  about  the  only  one  on  which  our  colleagues  have 
touched. 

Mechanical  traction  is  of  a  sort  to  liring  about  a  reduction  of 
the  cost  of  water  transportation  in  the  future.  Even  now,  for 
the  same  cost,  a  much  higher  speed  can  be  had.  Hence  it  is  of 
interest  for  the  manufacturer.  It  is  the  same  also  for  the  State 
which  finds  in  its  use  a  means  for  increasing  the  capacity  of 
the  line  and  of  putting  off.  foi'  a  long  time,  expenses  which 
would  be  necessary  without  it.  Hence  the  development  of 
mechanical  traction  is  desirable  on  canals  carrying  a  heavy 
traffic.  But  the  putting  of  this  sort  of  traction  to  work  requires 
both  strict  regulation  and  large  capital,  and  for  these  two  rea- 
sons, technical  and  financial,  a  more  or  less  absolute  monopoly 
is  necessary. 

14 
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Should  this  monopoly  be  intrusted  to  private  parties  ?  I  be- 
lieve not.  The  connection  between  the  body  of  the  navigable 
highway  itself  and  the  traction  plant  established  on  its  banks 
is  too  close,  it  raises  up  too  frequent  and  too  difficult  relations 
between  the  agents  representing  the  two  interests  for  good 
results  to  be  hoped  for  outside  of  a  single  management.  On 
the  other  hand,  in  order  not  to  compromise  the  general  inter- 
ests which  it  has  in  charge,  the  State  is  obliged  to  foresee  the 
case  in  which  it  would  have  to  deal  with  an  irresponsible  party 
and  to  insert  in  the  specifications  of  the  grant  somewhat  draco- 
nian  clauses  which  would  frighten  the  best  bidders  and  keep 
them  away.  This  trouble  becomes  more  marked  as  the  Consti- 
tution of  the  State  is  more  democratic,  because  it  has  so  much 
less  liberty  in  the  choice  of  the  grantees  who  offer  themselves. 

Why  not  intrust  the  monopoly  to  the  State  which  administers 
public  services  in  the  general  interest  and  not  with  an  eye  to 
profits  ?  The  canal  is  a  tool  which  belongs  to  the  State  :  the 
State  has  already  assumed  charge  of  displacing  boats  vertically, 
as  it  pays  the  lockkeepers  ;  why  should  it  not  do  the  same  thing' 
horizontally  ?  Private  parties  who  show  themselves  to  be  such 
statists  when  it  is  a  question  of  making  the  State  pay  the  cost 
of  constructing  or  improving  a  canal,  are  inconsistent  when 
they  afterward  refuse  it  the  right  to  make  the  utmost  possible 
out  of  the  tool  which  itself  has  made  or  improved.  It  would  ill 
become  them,  then,  to  speak  of  liberty,  because,  according  to  the 
very  true  expression  of  Mr.  Peters  «  he  is  not  free  who  cannot 
supply  his  own  needs.  » 

The  State  is  reproached  with  its  incapacity  in  managing 
monopolies.  This  is  often  right  when  it  is  a  question  of  show- 
ing commercial  capacity.  It  would  be  false  where  technical 
knowledge  is  most  needed.  Besides,  most  European  railroads 
are  in  the  hands  of  States  which  are  able  to  provide  for  the 
operation  which  is  far  more  complex  than  the  equipment  of  a 
canal. 

Besides,  less  in  France  than  elsewhere  is  the  abuse  of  a  State 
monopoly  to  be  feared.  These  abuses  would  be  impossible  in 
the  presence  of  the  competition  of  the  railways  which  are  in 
the  hands  of  private  companies. 

Is  direct  administration  by  the  State,  however,  the  only  point 
to  be  considered  ?  I  trow  not.  A  great  many  mixed  solutions 
can  be  imagined  in  which  this  monopoly  of  the  State  will  be 
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handled  by  an  operating  society,  or  by  an  interested  administra- 
lion  or  better  still  by  a  public  establishment  formed  with  the 
joint  efforts  of  interested  parties  who  furnish  the  funds  and 
have  the  right  of  initiative  in  the  matter  of  rates,  the  State 
reserving  to  itself  the  technical  direction  and  the  approval  of 
the  proposed  tarifs.  The  advantage  of  this  solution  would  be 
reconciliation  of  the  necessary  control  of  the  State  with  the 
spirit  of  enterprise  and  improvement  of  private  industry. 

I  had  in  mind,  in  my  article,  the  canals  on  which  the  question 
of  the  monopoly  of  traction  is  an  urgent  matter.  It  is  evident, 
to  my  mind,  that  there  is  now^  no  necessity  for  this  monopoly  on 
our  free  or  canalized  rivers  where  crowding  does  not  exist  and 
where  free  towing  gives  excellent  results.  Must  we  go  so  far, 
however,  as  Mr.  de  Bovet  and  condemn  absolutely  and  in  all 
cases,  monopoly  of  traction  outside  of  canals  ?  I  do  not  think 
.so.  It  may  happen  and  the  case  has  arisen  that  certain  socie- 
ties, certain  powerful  syndicates  think  sometimes  of  seizing  all 
the  transportation  of  a  river.  This  syndicate  thus  forms  a 
monopoly  of  the  most  dangerous  kind,  a  private  and  hidden 
monopoly  at  the  cost  of  private  parties.  This  monopolizing  has 
arisen  for  the  transportation  of  coal  on  the  Rhine,  the  Mein  and 
the  Dortmund-Ems  canal. 

I  consider  that  if  this  ill-omened  tendency  were  to  be  devel- 
oped and  become  general,  it  might  be  well  for  the  State  to  take 
the  monopoly  in  hand  for  the  greater  good  of  industry  and  even 
for  the  preservation  of  liberty. 

Mr.  ScHWANEB.ACH  gives  in  German  a  resume  of  Mr.  Marlio's 
remarks. 

The  President.  —  Mr.  Ragoczy  has  the  floor. 

Mr.  Ragoczy  (in  German).  —  The  General  Reporter  has  been 
so  kind  as  to  point  out  the  situation  of  navigation  in  my  countr>^ 
as  being  particularly  instructive  in  examining  the  present  ques- 
tion. He  mentions  also  the  project  of  a  committee  of  the  Ger- 
jnano-.\ustro-Hungarian  Association  of  Inland  Navigation  which 
had  pronounced  in  favor  of  a  more  extended  application  of  the 
monopoly  of  traction  and  of  electric  towing.  The  general 
meeting  of  the  A.ssociation,  however,  did  not  accept  this  view 
and  rejected  the  project  by  a  large  majority.     The  reporters, 
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Messrs.  Bredow  and  Teiibert  insisted  on  the  monopoly  by  calling 
up  the  injuries  done  to  the  ijottom  and  slopes  of  the  canals  by 
steamboats.  Now,  to  avoid  these  troubles,  it  is  only  necessary, 
to  adopt  another  cross  section  and  to  give  motor  navigation  a 
much  greater  development.  The  acceleration  of  traffic  is  not  as 
necessary  for  the  interests  of  navigation  as  for  those  of  technical 
administration.  Crowding  at  locks,  as  a  matter  of  fact,  can 
never  be  avoided  entirely,  because  navigation  is  an  industry  of 
.seasons  which  depends  upon  the  movement  of  the  water  ;  fur- 
thermore, repairs  to  the  locks  often  interfere  with  navigable 
highways  during  long  months. 

Electric  towing  was  applied  first  to  the  Teltow  Canal.  It  was 
opened  to  traffic  only  a  year-and-a-half  ago  and  has  not  yet 
shown,  therefore,  the  measure  of  what  it  can  do.  The  year  just 
past  shows  a  traffic  of  300,000  tons.  It  is  only  a  beginning  and 
heavy  losses  have  been  the  result  :  perhaps,  ten  or  fifteen  years 
hence  the  enterprise  will  pay.  The  Teltow  Canal  cannot  be 
quoted  now  as  a  conclusive  example  of  the  advantages  to  be 
obtained  from  electric  towing  and  monopoly  of  traction.  Fur- 
thermore, the  charges  are  higher  than  for  towing  by  steam  or 
by  horses. 

Monopoly  of  traction  should  not  increase  further  the  omnipo- 
tence of  the  State.  After  what  has  taken  place  on  the  canal  from 
the  North  to  the  Baltic  seas,  there  is  good  reason  to  doubt  the 
State's  being  able  to  have  always  at  hand  a  sufficient  number 
of  tugs  in  the  region  of  the  lakes,  and  moreover,  it  is  also  known 
that  it  is  impossible  for  it  to  have  everywhere  the  necessary 
dredges.  Hence  the  future  of  inland  navigation  does  not  lie  in 
the  monopoly  of  traction  in  the  hands  of  the  State  :  it  depends 
rather  on  the  greater  extension  to  be  given  to  motor  navigation. 
Technical  improvements  will  remedy  the  troubles  still  found 
in  the  use  of  large  motor  barges  in  strong  currents. 

The  studies  of  Messrs.  Sympher,  Thiele  and  Block  on  the 
electric  traction  of  boats  are  noteworthy,  but  they  do  not  pre- 
tend to  have  met  with  absolute  approval.  They  end  by  showing 
that  the  regulation  sought  must  be  had  by  other  means.  If  it 
be  desired  that  one  third  of  the  period  of  navigation  be  taken 
up  by  the  trip  proper,  and  two-thirds  by  loading  and  discharg- 
ing freight,  we  should  reach  a  more  practical  operation,  reduce 
the  periods  of  standing  still,  the  length  of  manoeuvres  by  im- 
proving the  turning  places  in  ports  and  releasing  the  boatman 
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from  assisting'  in  loading  or  discharging  freight.     The  consignee 
should  furnish  a  crew  specially  trained  for  the  work. 

It  is  difficult,  if  not  impossible,  to  solve  the  question  for  all 
countries,  as  the  French  reporter,  Mr.  de  Bovet,  and  the 
English  reporter,  Mr.  Saner,  have  remarked.  The  opposing 
causes  are,  notably  :  — 

1.  Differences  of  conditions  of  construction  for  different 
canals  ; 

2.  Different  intensity  of  traffic  on  each  ; 

3.  Different  uses  to  be  made  of  them  ; 

4.  Diversity  in  the  development  of  navigation  on  canals  : 

5.  Different  objects  sought  by  the  hydraulic  service  of  each 
country  ; 

C.  The  different  tendencies  of  the  i)olitical  parties  in  parlia- 
ments. 

I  think,  for  these  reasons,  that  I  can  recommend  giving  up  a 
monopoly  of  traction  as  a  rule.  And,  as  electric  towing  as 
applied  on  the  Teltow  canal  has  not  yet  shown  any  technical  or 
economic  advantages,  I  propose  that  this  question  be  laid  over 
for  the  next  Congress. 

Mr.  Deking-Dur.\  translated  Mr.  Ragoczy's  remark  into 
French. 

The  President.  —  The  General  Reporter  has  the  floor. 

The  General  Reporter.  —  Mr.  Ragoczy  has  just  told  us  that 
the  conclusions  of  the  special  Germano-Austro-Hungarian  com- 
mitte  were  not  adopted  by  the  Association.  I  accept  what  he 
says,  but  I  hold,  none  the  less,  to  my  conclusions,  without 
troubling  myself  whether  that  Association  accepted  them  or  not. 

The  President.  —  Mr.  Leon  Gerard  has  the  floor. 

Mr.  Leon  Gerard.  —  The  discussion  of  the  regimen  to  be 
adopted  in  organizing  electric  traction  on  navigable  highways 
has  been  carried  on  so  far  with  economic  data  or  with  political 
or  administrative  considerations  as  points  of  departure. 
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Allow  me  to  defend  the  opinion  that  the  regimen  to  be  adopt- 
ed in  this  matter  depends  especially  and  essentially  on  purely 
technical  considerations. 

In  establishing  electro-mechanical  means  of  traction  on  canals, 
one  or  more  of  the  following  objects  are  sought  :  reduction  in 
the  cost  of  transportation,  increase  of  useful  speed,  regularity  of 
transfers,  better  utilization  of  the  floating  stock,  and  increase 
of  capacity  of  the  navigable  highway  for  traffic  especially  by 
quicker  manoeuvres  at  the  locks,  obtained  by  electricity,  and 
by  the  establishment  of  points  where  vessels  are  loaded  and  dis- 
charged mechanically,  and.  finally,  by  increasing  the  water 
supply  by  means  of  electric  pumps. 

The  improvement  of  the  speed  regimen  and  of  the  coefficient 
of  utilization  of  the  plant  cannot  possibly  be  had  without  a 
monopoly  given  to  mechanical  methods.  If  there  be  one  point 
in  regard  to  transportation  which  has  been  settled  practically, 
it  is  this  fact  that  mingling  speeds  on  the  same  line  even  when 
the  circulation  is  light,  practically  reduces  the  speed  of  the 
fastest  units  to  the  commercial  speed  of  the  slowest. 

The  right  of  overtaking  and  passing,  arrangements  made  by 
regulation,  the  efforts  of  the  personnel  in  charge  are  vain.  For 
years  we  have  seen  the  mechanical  traction  of  the  Deule  reduced 
to  speeds  of  less  than  2  1/2  kilometres  an  hour  when  it  had  at  its 
disposal  the  means  of  operating  at  4  kilometres  if  mechanical 
means  of  traction  had  been  the  only  ones  authorized. 

Now,  the  example  mentioned  does  not  tend  merely  to  show 
that  increase  of  speed,  one  of  the  essential  objects  of  the 
mechanical  establishment,  was  not  reached  by  reason  of  the 
absence  of  monopoly,  but  also  that  the  better  utilization  of  the 
floating  stock,  the  better  pay  of  the  crews  and  the  normal 
remuneration  of  the  capital"  employed  in  traction  were  not 
realized. 

In  case  of  a  congested  traffic  like  that  of  the  canal  taken  as 
an  example,  the  adoption  of  a  higher  speed  would  have  repre- 
sented for  the  boating  industry  an  increase  of  receipts  in  the 
ratio  of  4  to  2  1/2  and  from  the  point  of  view  of  the  traction 
plant,  the  increase  of  receipts  would  have  been  in  the  same  pro- 
portion, while  the  outlays  for  general  expenses,  interest  and 
sinking  fund  of  the  plant,  lines  and  central  station  would  have 
remained  sensiblv  the  same. 
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Now,  in  the  matter  of  electric  operating,  tliese  last  items  of 
t^-xpense  are  relatively  large,  as  will  be  seen  further  on.  as  com- 
pared with  the  direct  cost  of  fuel  and  labor. 

It  follows  from  these  considerations  that  the  logical  organiza- 
tion of  mechanical  traction  on  a  navigable  highway  implies  the 
unit  of  speed  and  hence  the  monopoly  for  mechanical  means, 
and  that  this  fact  is  the  essential  result  of  technical  necessities 
alone. 

The  realization  of  the  advantages  of  mechanical  traction  is 
connected  intimately  with  this  condition  :  increase  of  speed, 
better  utilization  of  the  boating  industry,  better  utilization  of 
its  stock  and  of  the  canal  capital,  better  remuneration  of  the 
capital  engaged  in  mechanical  installations  and  reduction  on 
this  account  of  the  cost  of  towing. 

As  to  the  mode  of  distribution  of  energy,  I  think  that  there 
is  none  better  than  the  electric  form,  especially  since  motors 
working  with  a  monophase  current  have  become  practical. 
This  system  allows  distribution  to  a  very  great  distance,  it 
avoids  cost  of  superintendence  and  labor  and  the  high  losses  of 
effectiveness  at  the  sub-transformation  stations  from  a  high 
alternating  tension  to  a  low  continuous  tension. 

The  elasticity  of  electric  motors  makes  their  use  precious  in 
towing. 

The  possibility  of  manoeuvring  the  locks,  of  lighting  the 
navigable  highway,  of  handling  freight  on  the  landings,  of 
dredging  and  making  repairs  and  supplying  water  by  obtaining 
energy  from  a  single  source  of  supply,  a  well  organized  central 
station,  are  the  precious  advantages  of  electric  distribution. 

In  the  matter  of  the  time  which  must  be  considered  for  a 
towing  organization,  whether  as  a  grant  to  third  parties,  whe- 
ther as  the  exploitation  under  lease  or  on  shares  of  a  given  sys- 
tem, it  seems  to  me  hard  to  admit  a  limit  of  less  than  thirty-five 
years  and  better  to  fix  this  time  at  forty  years. 

Once  more  this  factor  is  not  determined  by  political  or  theoret- 
ical questions,  but  by  mathematical  considerations  in  a  way 
laid  down  by  amortization  tables. 

Unless  a  heavy  tax  be  laid  on  operating  expenses,  a  large  i)art 
of  which  is  made  up  of  interest  costs  and  sinking  fund,  and, 
consequently,  unless  rates  be  increased,  a  sufficient  lease  of  life 
should  be  guaranteed  to  the  enterprise  be  its  form  what  it  may. 
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In  fact,  in  matters  of  electric  and  mechanical  traction,  wear 
and  tear  of  plant,  the  chance  of  changes  due  to  improvements, 
risks  of  all  sorts  justify  providing  for  interest,  sinking  fund  and 
means  for  renewal  or  other  carefully  estimated  purposes. 

It  is  not  excessive  to  put  industrial  interests  on  the  capital 
engaged  at  5  %  and  to  provide  also  a  sinking  fund  at  this  rate. 
that  2  %  shall  be  turned  over  to  contingencies  and  renewal. 
If  the  time  for  paying  off  the  debt  be  forty  years,  the  financial 
service  of  the  capital  engaged  in  the  enterprise  will  have  to 
yield,  on  this  basis,  about  8  %  to  cover  interest,  sinking  fund  and 
normal  risks.  If,  on  the  contrary,  the  proposed  organization 
gave  but  ten  years  to  accomplish  the  same  effects,  the  enter- 
prise would  have  to  carry  an  additional  charge  of  7  %,  or  a 
total  of  15  %. 

The  result  would  be  that  for  a  system  of  electric  traction 
costing  50,000  francs  per  kilometre  (=  $15,600  per  mikO  and 
having  a  traffic  of  2,000,000  tons  the  first  method  would  tax 
the  cost  of  traction,  for  the  financial  service  alone,  with 
2  millimes  of  a  franc  per  ton-kilometre  ( =  0.06  cents  per  ton 
mile),  whereas  the  short  term  organization  would  tax  it  with 
3.75  millimes  (=  0.113  ct).  Assuming  that  the  direct  expenses 
and  those  of  operating  l)e  2  12  millimes,  the  first  method  would 
give  a  reasonable  rate  of  4  1/2  millimes  (=  0.127  ct)  whereas  the 
second  would  require  the  adoiition  of  the  excessive  rate  of 
6.25  millimes  (-  0.177  ct). 

These  therefore  are  purely  mathematical  considerations  which 
lay  down  the  necessity  of  giving  to  the  organizations  administer- 
ing a  system  of  mechanical  traction  a  sufficiently  long  life. 

So  far  as  the  classification  of  navigable  highways  is  concern- 
ed where  towing  should  be  organized  or  left  free,  I  do  not  share 
Mr.  Bovet's  opinion.  Physical  classifications  into  rivers,  canal- 
ized rivers  and  canals  cannot  be  used  as  a  basis.  It  is  the 
relative  extent  of  the  mechanical  installations,  of  the  sums  to  be 
invested  in  special  works  and  of  the  cost  of  maintaining  the 
navigable  highway  which  determines  the  form  of  operating 
and  the  necessity  for  organization.  Even  assuming  that  the 
State  fix  its  share  of  the  funds  to  be  sunk  in  constructing  a 
navigable  highway,  so  far  as  operating  the  traction  plants  is 
concerned,  it  is  a  matter  of  no  moment  whether  this  line  be  a 
dredged  river,  a  slackwatered  river  or  a  canal.  The  only  essen- 
tia] point  is  to  know  the  capital  engaged,  how  it  is  remimerated 
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and  the  means  suited  to  allow  of  assuring  an  intensive  exploita- 
tion and  one  which  yields  a  good  profit  on  the  whole  amount. 
Hence  we  must  seek  how  to  obtain  an  income  for  the  capital  to 
be  paid  in  with  a  view  to  obtaining  the  means  of  traction  and 
to  make  the  traffic  more  intense  and  not  to  determine  this  regi- 
men by  the  nature  of  the  natural  or  artificial  waterway. 

A  great  fluvial  navigable  highway,  the  Po  for  example,  might 
become  one  of  the  great  lines  of  exchanges  of  the  centre  of 
Europe  if  a  complete  traction  organization  existed  along  its 
course  and  that  of  the  adjacent  canals. 

Such  a  result  could  only  be  reached  if  the  income  producing 
capacity  of  the  funds  invested  both  in  the  artificial  canals  and 
in  the  dredged  river  were  assured,  and  this  could  be  done  only 
by  a  single  organization  of  the  means  of  traction  both  on  the 
canals  and  the  river  M^hich  the  canals  command  above  and 
below. 

Many  other  examples  tend,  in  my  opinion,  to  weaken  the 
proposition  of  our  eminent  colleague  ;  I  shorten  the  discussion 
on  this  point. 

From  the  point  of  view  of  the  civil  person  which  is  to  as.sure 
the  administration  of  a  traction  enterprise,  absolutely  opposite 
opinions  have  been  put  forword  :  the  statist  thesis,  so  warmly 
espoused  by  Mr.  Marlio,  has  had  opposed  to  it  the  French 
example  of  the  very  imperfect  working  of  the  telephones. 

It  seems  to  me  difficult  to  solve,  iic  varietur,  this  ques- 
tion. There  are  examples  of  good  and  correct  management  of 
communal  administrations  in  some  large  centres  and  for  relat- 
ively easy  industries.  On  the  other  hand,  how  many  examples 
there  are  of  State  incapacity  in  matters  of  commercial  initiative  ! 
There  are  in  every  nation  tendencies  and  preferences  which 
prevent  a  generalization  of  principle  in  this  matter. 

It  appears  to  me  evident  that  when  it  is  a  question  of  develop- 
ing or  creating  a  traffic,  of  bending  the  organization  of  freight 
carrying  to  the  needs  of  commercial  traffic,  private  initiative 
is  far  superior. 

Alongside  of  these  antagonistic  forms,  there  is  a  system  of 
mixed  operating  which  has  given  excellent  results  :  it  is  that  of 
farming  out  for  a  limited  time  the  installations  which  remain 
the  i)roperty  of  the  State. 

The  creation  of  organisms  which  include  the  State,  provinces, 
districts  and  private   parties  has  given  good  results  and  has 
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often  given  the  solution  for  the  most  difficult  economic  pro- 
blems of  the  kind  now  before  us. 

In  this  order  of  ideas,  the  organization  of  the  Society  of  Bel- 
gian Local  Railways,  that  of  the  Society  of  the  Installations  of 
the  Brussels  Maritime  Canal,  of  the  .Society  of  the  Port  of 
Bruges,  intercommunal  associations  like  that  of  the  Teltow  Dis- 
trict at  Berlin,  of  which  the  works  have  been  admired  on  our 
way  to  this  Congress,  are  so  many  examples  which  should  not 
be  disregarded  in  examining  this  question. 

So  far  as  the  s//sfc//t  of  traction  is  concerned,  it  is  an  infinite 
pleasure  for  me  to  note  that  the  reporters  have  retained  in  their 
examinations  only  the  system  of  traction  on  smooth  rails  and 
that  of  proportional  adherent  traction  on  a  raised  rail.  Since 
the  works  which  I  communicated  to  the  Diisseldorf  Congress 
in  1902.  on  the  conditions  of  towing  apparatus  on  two  smooth 
rails.  I  have  assisted  in  bringing  about  a  certain  advance  by  the 
construction  of  light  tractors  of  which  the  adherence  is  due  not 
to  weight  alone  but  to  the  action  of  the  pull  of  the  tow  line. 

I  think  that,  along  with  the  two  systems  mentioned  by  the 
reporters,  it  is  useful  also  to  provide  in  certain  cases  electric 
traction  by  a  submerged  cable,  which  would  be  particularly 
advantageous  in  the  matter  of  first  cost. 

The  regret  has  been  expressed  in  our  section,  that  our  work 
has  been  devoted  exclusively  to  the  economic  and  administrative 
sides  of  the  question  of  electric  traction  ;  I  think  therefore  that  I 
may  give  pleasure  to  my  colleagues  by  yielding  to  the  request  of 
Professor  Merczyng.  I  accept  the  kind  invitation  extended  to 
me  by  the  Imperial  Institute  of  the  Engineers  of  Lines  of  Com- 
munication to  describe  briefly  those  of  the  American  canals  on 
which  our  colleagues  of  the  West  have  carried  on  researches  to 
determine  the  best  type  of  tractor  to  be  adopted  in  view  of  local 
conditions. 

This  communication  will  be  made  immediately  after  the  lec- 
ture of  Baron  Quinette  de  Rochemont  at  the  same  Institute. 

The  President  thanks  Mr.  Leon  Gerard  for  his  remarks 
and  particularly  in  the  matter  of  the  lecture  which  all  the 
members  of  the  section  will  be  happy  to  attend. 

He  then  calls  upon  Mr.  Krassny. 
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Mr.  Krassnv  (in  Germany  says  that  he  is  a  partisan  of  State 
monopoly  limited  to  canals,  canalized  rivers  and  public  streams, 
in  so  far  as  they  may  not  be  subject  to  international  regulation. 
He  bases  his  opinion  on  technical  and  economic  experience 
already  acquired,  and  on  the  needs  of  traction  on  navigable 
hig-hways.  As  the  reports  have  shown,  irregularity  of  navig- 
ation hurts  the  banks,  the  cross  sections  and  the  care  of  canals  ; 
it  causes  delays  and  injuries.  It  is  unjust  therefore  that  the 
supplementary  cost  of  renewing  and  increasing-  the  installations 
should  be  assumed  by  the  State  or  the  proprietors  of  streams, 
because  the  economic  calculation  in  this  case  is  made  false.  If 
a  comparison  is  to  be  made  with  a  normal  exploitation,  the 
costs  should  figure  among  the  expenses  of  traction. 

The  regulation  of  traffic,  as  on  railways,  is  a  technical  and 
economical  necessity.  Hence  it  is  not  a  question  here  of  choosing 
between  free  competition  and  monopoly,  but  between  State  and 
private  monopoly.  Private  monopoly  is  reproached  for  its 
natural  tendancy  toward  a  financial  exploitation  to  the  detri- 
ment of  outside  interests,  in  addition  to  the  difficulty  of  super- 
intendence from  the  technical  point  of  view  and  from  that  of  the 
application  of  freight  rates.  The  speaker  refutes  the  argu- 
ments arising  from  fear  of  State  omnipotence,  of  bureaucratic 
administration  and  fiscal  operations,  and  he  agrees  with  the 
views  of  the  General  Reporter.  He  proposes,  however,  to  add 
an  amendment  reserving  a  special  treatment  to  international 
rivers  in  accordance  with  an  engagement  made  h\  the  interested 
States. 

M.  Deking-Dt'R.-v  translates  into  French  Mr.  Krassny's 
remarks. 

The  President.  —  Mr.  Brelow  has  the  floor. 

Mr.  Bkelow  says,  in  behalf  of  his  collaborator  Mr.  Teulx'rt. 
who  was  prevented  from  being  present  at  the  Congress,  and  in. 
his  own  name,  that  he  agrees  with  the  conclusions  of  the 
General  Reporter. 

The  President.  —  Mr.  Roundo  has  the  floor. 

Mr.  Roundo.  —  My  honorable  predecessor  on  this  stand. 
Doctor  Krassny.  has  just  said  that  the  conclusions  adopted  by 
the   Congresses   are   in   no  sense  obligatory   and  can   only   be 


—  220  — 

considered  as  advisory.  But,  Gentlemen,  I  am  convinced  that 
this  advice,  coming  from  an  assemblage  clad  with  such  great 
scientific  authority,  becomes  a  pov^erful  rallying  cry  of  a  nature 
to  influence  the  further  development  of  the  question.  This, 
in  my  opinion,  is  why  it  is  to  be  wished  that  the  Congress 
be  prudent  in  expressing  its  conclusions  and  that  it  avoid  theses 
which  are  not  solidly  founded  on  theory  and  fully  borne  out 
in  practice. 

However  audacious  my  opinion  may  appear  to  the  many  par- 
tisans of  traction  from  a  motor  on  the  bank,  I  must  oppose 
any  conclusion  which  may  tend  to  take  away  towing  by  a 
screw  propellor  from  the  number  of  systems  suited  to  remedy 
the  ol)jections  to  animal  traction  and  able,  in  certain  cases  and 
under  certain  local  conditions,  to  serve  as  the  base  for  a  per- 
fectly rational  installation  from  both  the  technical  and  econo- 
mical points  of  view.  To  state  generally  and  unrestrictedly,  as 
Dr.  Krassny  does  implicitly,  that  towing  by  screw  propellors 
is  injurious  to  canals  and,  hence,  that  it  is  more  expensive 
than  any  other  mode  of  traction  is,  to  my  mind,  going  con- 
trary to  the  facts.  We  have  heard  ardent  defenders  of  the 
monopoly  of  traction  —  especially  the  non-technicians  —  dwell, 
as  on  an  axiom,  on  the  opinion  that  screw  tugs  destroy  canals. 
We  should  speak  accurately.  And  when  an  argument  is  drawn 
from  the  hurtful  influence  of  the  screw,  from  the  increase 
of  the  resistance  of  boats  to  traction  caused  by  the  back  lash 
of  the  screw,  from  the  difficulty  of  guiding  trains  of  towed 
boats  and  from  other  similar  grievances,  we  should  not 
forget  to  take  into  account  the  rate  of  speed  and  also  the 
relation  existing  between  the  wetted  section  of  the  canal  and 
the  section  of  the  boats  at  the  midship  frame  in  each  given 
case. 

Experiments  made  in  Russia  on  the  canals  of  lake  Ladoga, 
which  are  the  object  of  the  report  presented  to  our  Congress  by 
Engineer  Tsionglinsky  and  your  servant,  have  shown  that  un- 
favorable effects  are  only  produced  at  a  speed  higher  than  4  to  5 
kilometres  an  hour  on  canals  having  a  large  wetted  section 
(about  60  square  metres  and  ui)ward)  ;  that  the  total  of  these 
effects  way  be  neglected  in  comparison  with  the  climatic  inju- 
ries caused  on  northern  canals  by  the  rude  influences  of  the 
winter  season.  These  results,  which  are  borne  out  by  the 
minute  researches  of  Mr.  Haack  on  the  Dortmund-Ems  canal. 
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allow  the  conclusion  to  be  drawn  that  the  theory  of  the  hurtful 
influence  of  propellor  wheels  on  the  cross-section  of  the  canal  — ■ 
whatever  may  be  the  relative  dimensions,  speeds,  etc.,  —  cannot 
be  reconciled  with  the  strict  data  of  experience. 

On  the  other  hand,  the  rapid  progress  in  the  search  for  ration- 
al forms  of  screws,  to  mention  only  the  works  of  Professor 
Lorenz,  at  Danzig,  and  the  constant  perfection  of  methods  for 
Ijrotecting  Ijanks  (new  Decauville  types),  allow  the  positive  sta- 
tement to  be  made  that  the  last  word  has  not  yet  been  said  on 
the  use  of  screw  propellers  on  canals.  It  is  the  domain  of  future 
researches,  of  experiments  on  a  large  scale  on  sundry  canals,  in 
trial  tanks  of  hydrotechnical  laboratories  and  of  special  instal- 
lations (Uebigau). 

The  President.  —  Mr.  Sympher  has  the  floor. 

Mr.  Sympher  (in  German)  proposes  to  adopt  the  motions  of 
the  General  Reporter  without  change  and  without  adding 
Mr.  Krassny's  proposals,  which,  by  the  way,  he  approves  entir- 
ely. Two  opinions  have  been  brought  forward  in  the  hall  : 
one  desires  as  wide  liberty  as  possible  on  navigable  highways, 
the  other  recommends  the  strictest  monopoly  of  traction.  The 
first  system  is  defended  by  Messrs.  Bovet  and  Ragoczy.  the 
second  by  Mr.  Marlio,  but  even  he  makes  some  concessions  to 
liberty.  The  General  Reporter's  view  takes  the  happy  medium 
between  the  two  opinions,  and  I  believe  that,  if  some  of  the 
speakers  had  known  sooner  Mr.  Merczyng's  proposals,  they 
would  have  accepted  them. 

So.  to  sum  up.  Regularit},-  must  lie  had  on  thronged  navig- 
able highways,  and  especially  on  narrow  canals.  This  neces- 
sitates certain  restrictions  to  the  regimen  of  absolute  liberty, 
but  we  do  not  wish  to  impose  any  determined  system  of  trac- 
tion. It  is  hard  also  to  prescribe  resfricfions  for  all  navigable 
highways,  for  example  on  open  or  little  frequented  streams. 

With  this  understanding,  I  stand  particularly  by  the  fourth  or 
last  proposition  of  the  General  Reporter,  reserving  the  question 
of  the  best  system  of  traction  for  the  deliberations  of  the  next 
Congress. 

Messrs.  Meyer,  Smhcek  and  H.amel  speak  successively  in 
favor  of  the  conclusions  of  the  General  Reporter. 
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The  President.  —  Mr.  Collard  has  the  floor. 

Mr.  C0LL.4RD.  —  I  consider  that  the  discussion  has  widened 
out  and  that  the  remarks  of  the  various  speakers  have  gone 
beyond  its  exact  object.  I  think  that  the  conclusions  of  the  Con- 
gress might  bear  on  the  two  following  points  :  — 

1.  Does  not  monopoly  of  traction  become  an  absolute  necessity 
at  some  given  moment  on  canals  where  the  circulation  is  heavy 
if  these  canals  are  to  render  the  full  service  expected  when  they 
were  Ijuilt  and  which  was  the  reason  for  the  sacrifices  made  by 
the  State? 

2.  Monopoly  l)eing  deemed  inevitable,  to  whom  should  it  be 
granted  ?  To  the  State,  to  a  corporation  like  a  Chamber  of 
Commerce  or  to  a  Society  formed  expressly  to  put  it  into  oper- 
ation ? 

My  own  opinion  is  that  monopoly  is  inevitable  and  that  it 
should  not  be  entrusted  to  the  State. 

The  President.  —  I  think  that  I  should  call  the  attention  of 
the  meeting  to  the  fact  that  we  ought  now  to  call  the  second 
session  of  to-day  to  order  ;  but  we  have  not  yet  closed  the  first. 

We  must  not  delay  further.  I  therefore  ask  the  General  Re- 
porter to  read  his  conclusions  again. 

The  Gener.vl  Reporter  reads  once  more  the  text  of  his  con- 
clusions. 

The  meeting  then  votes  on  the  conclusions  which  are  carried 
without  opposition. 

The  meeting  adjourned  at  1.15  P.  M. 


FIRST    SECTION 
(Inland  Navigation) 

THIRD    SESSION 

Wednesday    afternoon,    June    3.     1908 
Mr.  DE  HoERSCHELMANN  in  the  chair. 


The  meeting  was  called  to  order  at  2.30  P.  M. 

The  President.  —  The  order  of  business  brings  up  the  third 
question  of  the  programine  ;  it  is  stated  as  follows  :  — 

Equipment  of  Ports  of  lidand  Navigation, 
especially   the  advance   made  in   electric   plants. 

As  the  General  Reporter,  Mr.  Romanoff,  is  not  here,  I  shall 
ask  Mr.  Maximoff  to  have  the  kindness  to  act  as  his  substitute 
and  to  read  his  I'eport. 

Mr.  Maximoff  complies  with  this  request  and  mentions,  as  he 
finishes  reading,  that  since  the  general  report  was  printed  a 
new  article  has  appeared  by  Mr.  Beta  de  Gonda,  Section-Coun- 
cillor in  the  Royal  Hungarian  Department  of  Commerce.  This 
article,  however,  does  not  answer  the  third  question  ;  it  is 
rather  the  sketch  of  a  preliminary  project  for  a  port  at  Buda- 
Pesth. 

The  President.  —  As  Mr.  Romanoff  is  absent,  the  Executive 
Committee,  taking  its  stand  on  the  summary  statement  of  the 
question  which  Mr.  Maximoff  has  been  so  kind  as  to  make  to 
the  meeting,  proposes  to  call  for  a  vote  on  the  first  conclusion 
of  the  report  prepared  by  Messrs.  B.  Gervais  and  L.  Tsimba- 
lenko. 

Mr.  Maximoff  will  therefore  please  read  this  conclusion. 
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Mr.  Maximoff.  —  Here  is  the  text  of  this  conclusion  modified 
in  form  :  — 

An  inland  navigation  port  should  satisfy  the  followmg  condi- 
tions :  — 

«  1.  To  be  established  in  a  manner  to  serve  best  the  interests 
»  of  works  and  manufactories  of  the  locality  in  question  ; 

»  2.  To  provide  :  — 

»  a]  Convenient  and  accessible  transfer  stations  between  the 
»  waterway  and  railway  ; 

»  h)  Places  for  temiwrarily  storing  goods  about  to  be  refor- 
warded  ; 

»  cj  Special   docks   suitable   for  goods  of   different  kinds  ; 

»  d)  Quays  and  other  landings  suited  to  the  nature  and  im- 
»  portance  of  the  traffic  and  extending  as  far  as  possible  tow- 
»  ards  the  centre  of  the  distircts  to  be  served.  » 

The  President.  —  Does  any  one  desire  the  floor? 
As  no  one  desires  to  speak  M^e  will  pass  on  to  the  vote.- 
The    conclusion    is    adopted    unanimously  by   the    members 
present. 

The  President.  —  We  have  still  to  vote  on  the  conclusions  of 
the  first  ciuestion,  laid  over  at  our  first  meeting. 
Mr.  Maximoff,  General  Reporter,  has  the  floor. 

The  General  Reporter.  —  I  first  came  to  an  understanding 
with  the  speakers  who  took  imrt  in  the  discussion  :  — 

The  following  conclusions  were  agreed  upon  :  — 

«  i.  These  points  should  be  observed  in  the  construction  of 
dams  :  — 

»  a)  The  level  of  the  surface  of  the  pool  should  be  regulated 
M  as  accurately  as  possible  ; 

»  h)  Quickness  of  working  should  be  assured  and  its  safety 
»  be  increased  by  placing  the  operating  machinery-  on  the  per- 
5)  man  en  t  works  ; 

»  2.  It  is  important  that  the  whole  width  of  the  dam  should 
»  be  opened  as  quickly  as  possible,  especially  on  rivers  subject 
»  to  sudden  rises  or  carrying  large  amounts  of  ice  ; 
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»  It  is  well  to  be  able  to  withdraw  from  the  water  all  the 
))  movable  parts  of  the  work  ; 

»  Dams  with  movable  gates  and  supports,  and  also  drum 
:»  dams  have  been  fully  tested. 

»  The  latter  have  the  advantage  of  allowing  a  certain  quantity 
»  of  ice  to  pass  without  reducing  perceptibly  the  level  up 
»  stream  ; 

»  3.  The  system  of  movable  dam  which,  if  needs  be,  furnishes 
»  the  means  of  maintaining,  during  the  passage  of  floods  and 
J)  ice,  the  head  of  water  required  for  driving  the  factories  which 
»  use  it,  depends  upon  the  regimen  of  the  stream.  There  are 
»  to  be  found  already  at  many  places,  dams  of  the  kind  which, 
»  in  a  single  piece,  covers  an  opening  30  metres  in  width  ; 

»  4.  Fixed  dams  are  advisable  for  wide  rivers  liable  to  heavy 
»  accumulations  of  ice  when  the  level  of  the  upper  pool  need 
5)  not  be  exactly  preserved  ; 

»  5.  The  defect  of  fixed  dams,  which  do  not  allow  the  level 
i>  of  the  pool  to  be  regulated,  may  be  remedied  in  certain  cases 
»  by  making  the  upper  part  movable  or  by  building  a  movable 
«  dam  alongside  of  the  fixed  dam  ; 

)'  6.  The  study  of  a  dam  should  be  accompanied  by  observa- 
»  tions  on  the  way  in  which  the  ice  forms  and  on  the  way  in 
»  which  the  cakes  of  ice  are  carried  by  the  river  ;  it  requires 
»  also  a  knowledge  of  the  conditions  under  which  the  work 
»  has  to  stand  the  impact  of  the  ice.  )> 

The  President.  —  Does  any  one  offer  any  objections? 
As  no  one  asks  for  the  floor.  I  declare  that  the  conclusions  are 
approved  by  the  Section. 

The  meeting  adjourned  at  3  o'clock. 


FIR8T    SECTION 
( Inland  Navigation 

FOURTH    SESSION 

Friday    afternoon.    June    S,    1908 
His  Excellency  General  Jilinski  in  the  chair. 


The  meeting-  was  called  to  order  at  3.45  P.  M. 
The  President  :  — 

Gentlemen^ 

To-day's  session  is  devoted  to  questions  closely  connected  with 
agricultural  hydraulics. 

As  one  of  the  Presidents  of  the  first  section  of  the  Congress, 
it  gives  me  pleasure  to  open  this  session  with  my  wishes  of 
welcome  to  the  eminent  members  of  the  various  civilized  nations 
which  they  represent,  and  to  express  the  conviction  that  this 
first  attempt  of  the  engineers  of  navigation  to  work  together 
with  the  engineers  of  agricultural  hydraulics,  will  contribute  to 
the  satisfactory  solution  of  the  few  problems  of  the  caring  for 
and  direction  of  water  for  the  needs  of  navigation  and  agri- 
culture. 

Before  beginning  our  labors,  you  will  allow  me  briefly  to  lay 
before  you,  Gentlemen,  the  present  situation  of  the  works  of 
improvement  in  Russia,  as  they  differ  essentially  from  those  of 
the  same  sort  in  Western  Europe  not  only  by  reason  of  climatic 
conditions,  but  also  of  the  great  extents  of  land  which  suffer 
from  excess  or  lack  of  moisture  of  the  ground  and  which,  on 
that  account,  have  either  to  be  drained,  or  to  be  irrigated  and 
supplied  with  water. 
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It  seems  well  to  mention.  Gentlemen,  that  for  men  who  come, 
as  do  most  of  you,  from  countries  where  the  practical  science 
of  agricultural  hydraulics  has  an  already  old  and  very  beautiful 
history,  this  science  will  seem  very  new  in  this  greater  country 
where  its  application  has  developed  sensibly  only  toward  the 
end  of  the  last  centur5^ 

I  am  going  to  lay  before  you  the  different  phases  of  this 
development. 

European  Russia  has  an  area  of  more  than  400  million  hec- 
tares (1)  (=  1,544,400  sciuare  miles).  This  immense  area  should 
be  divided,  in  conformity  with  climatic  and  hydrogeologic  condi- 
tions of  the  ground,  into  two  unequal  parts,  of  which  the  first 
or  Southern  has  a  surface  of  100  millions  of  hectares  (=  386.100 
square  miles),  and  the  second  or  Northern,  exceeds  300  millions 
of  hectares  (=  1,158,300  square  miles). 

This  latter,  which  includes  the  larger  part  of  European  Rus- 
sia, abounds  in  water  and  atmospheric  precipitations  and  it 
suffers  from  excess  of  dampness. 

Hence  it  follows  that  the  most  urgent  task  of  the  agricultural 
hydrotechnic  service  in  this  region  would  be  the  drainage  of 
marshes  and  marshy  earth. 

The  southern  part,  on  the  contrary,  although  its  conditions 
are  very  favorable  in  the  fertility  of  the  soil  (tchernozion), 
suffers  from  drought  under  the  action  of  a  warm  and,  in  spots, 
of  even  an  extreme  climate. 

This  region  needs  artificial  watering,  that  is  to  say  irrigation, 
in  order  to  turn  to  account  the  natural  richness  of  the  soil. 

As  far  back  as  the  early  part  of  the  last  century  a  few  isolated. 
and  quite  rare  attemps  at  drainage  were  made  in  Russia  :  but  it 
was  only  from  and  after  1875  that  systematic  and  more  impor- 
tant drainage  works  were  undertaken. 

The  major  part  of  these  great  drainage  works  were  carried  on 
at  first  in  Polessia,  a  region  of  Western  Russia  which  occupies 
a  surface  of  8  million  hectares  (=  30,900  sq.  m.)  ;  one-third  of 
this  surface  has  been  oi^ened  up  by  a  system  of  canals  of  5,300 
kilometres  (=  3,300  miles)  in  length. 

This  country  was  only  thinly  populated  before  drainage. 

(1)  1  hectare  =  2.46  acres:  260.16  liectares  =  1  square  mile. 
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In  Central  Russia,  the  works  were  applied,  at  first,  to  a  few 
marshes  of  the  most  thickly  inhabited  governments  :  Moscow, 
Riazan,  Madimir  and  Tver. 

About  60. OX)  hectares  [=^  231  sq.  m.,;  of  marshes  in  these 
governments  have  been  drained  by  canals. 

These  canals  were  built  with  a  double  purpose  :  of  draining 
the  mar.shes  and  of  establishing  rafting  communication  with  the 
adjacent  rivers. 

Twelve  hundred  kilometres  ( =  750  miles)  of  canals  have  been 
built  in  these  four  governments. 

In  Northern  Russia,  a  network  of  canals  has  been  put  in  over 
an  area  of  110,000  hectares  (=  423  sq.  m.  in  the  governments  of 
St.  Petersburg,  Pskoff  and  Novgorod. 

The  steady  advance  in  carrjdng  on  these  works  allowed  im- 
mense tracts  of  inaccessible  marshes  to  be  transformed  into 
land  suited  to  human  labor. 

This  land  was  gradually  covered  by  pasture  land,  meadows, 
cultivated  fields  and  forest  vegetation. 

This  result  contributed  greatly  to  making  the  country-  more 
healthy  and,  consequently,  better  suited  to  the  development  of 
colonization. 

On  the  other  hand,  beginning  with  1880.  irrigation  and  water 
supply  works  were  started  in  the  South  of  European  Russia. 

The  topographical  and  hydrometric  peculiarities  of  this  flat 
region,  poorly  supplied  with  spring  w^ater  and  deprived  of  the 
water  coming  from  the  everlasting  .snows  of  high  mountains, 
made  it  obligatorj-  to  use  atmospheric  precipitation. 

Hence,  resort  had  to  be  had  to  special  constructions  intended 
to  store  up  atmospheric  water  and  to  direct  it  in  accordance 
with  the  needs  of  the  country. 

The  last  twenty-five  years  have  been  devoted  to  this  work 
which  has  endowed  Southern  Russia  with  a  series  of  different 
types  of  hydrotechnic  constructions  suited  to  local  needs. 

At  the  same  time,  irrigation  has  been  started  in  a  certain 
number  of  sections  which  have  ser\-ed  for  several  consecutive 
years  as  a  field  for  experiments  in  irrigation. 

These  experiments  were  intended  to  cast  light  on  the  choice 
and  mode  of  watering  as  well  as  the  different  crops  to  be 
grown  on  the  irrigated  lands. 
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They  also  taught  us  the  economic  result  and  the  influence  of 
irrigation  on  the  districts  where  it  has  been  applied. 

Finally  as  drinking  water  was  lacking  nearly  everywhere,  it 
was  obtained  either  by  means  of  reservoirs  for  atmospheric 
water,  or  by  ordinary  wells  or  again  by  artesian  wells. 

Toward  1895,  hydrotechnic  works  crossed  the  Ural  mountains 
and  passed  into  Western  Siberia  where  they  were  applied  to 
colonization. 

There,  the  innnense  Baraba  marsh  recjuired  important  drain- 
age works. 

Quarter  of  the  total  area  of  4.370,000  hectares  ( =  10,800  scj.  m.) 
of  this  marsh  was  drained  by  means  of  1,835  kilometres  (=  1,145 
miles)  of  canals. 

In  the  Schim  steppe,  there  were  great  hydrotechnical  diffi- 
culties in  obtaining  fresh  and  not  brackish  drinking  water. 

Trials  were  made  in  this  steppe  on  792  lots  of  ground  belong- 
ing to  emigrants  ;  a  water  supply  was  assured  in  194  hamlets 
by  means  of  1,113  wells. 

Besides,  fourteen  fresh  water  reservoirs  were  built  in  the 
Akmolinsk,  Petropavlosk  and  Ichim  districts. 

A  few  of  our  frontier  countries,  such  as  Turkestan  and  the 
Transcaucasus  are  of  a  very  special  character.  They  possess,  it 
is  true,  important  streams  fed  by  the  waters  from  the  everlast- 
ing snows  which  cover  high  mountains  ;  but  from  very  ancient 
times,  these  countries  have  only  had  a  very  insufficient  native 
irrigation. 

The  climate  there  is  exclusively  warm  and  the  soil  might  be 
made  very  fertile  and  fit  for  the  high  cultivation  of  cotton,  rice 
and  the  vine,  provided  that  a  well  comprehended  system  of 
irrigation  were  laid  out. 

Examinations,  followed  by  projects,  were  made  over  large 
uncultivated  tracts  belonging  to  the  Crown,  with  the  intention 
of  organizing  there  a  regular  system  of  irrigation,  founded  on 
the  principles  of  contemporary  technical  knowledge. 

These  works  were  begun  by  the  construction,  in  Turkestan. 
of  an  irrigating  canal  for  w^at^ering  a  tract  of  50,000  hectares 
(=  123,000  acres)  in  the  Faim  steppe  (Golodny). 

Works  of  the  same  sort  are  under  construction  in  the  Mongan 
steppe,  in  the  Transcaucasus,  in  the  basins  of  the  Koura  and  the 
Araks,  near  the  Persian  frontier. 
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All  the  agricultural  hydrotechnic  works  just  mentioned,  and 
the  result  they  have  given  showed  their  utility  and  incited  the 
population  to  undertake  similar  works  on  their  own  territories. 

We  are  already  witnesses  of  the  united  efforts  of  the  State, 
the  zemstvos  and  private  owners  working  together  on  a  larger 
scale  for  agricultural  improvement. 

In  fact,  the  public  hydrotechnic  works  carried  on  in  the  Toula 
government,  after  the  famine  of  1905,  are  a  proof  of  what  has 
just  been  said. 

With  the  resources  at  the  disposal  of  the  zemstvos  and  the 
local  population,  in  connection  with  assistance  and  plant  from 
the  State,  many  water  supply  works  were  put  in,  during  two 
years,  at  800  points  of  this  region,  by  means  of  wells  and  ponds. 

Prom  Toula  the  works  passed  over  into  the  Voroniza  govern- 
ment. 

11  would  be  necessary  now  to  take  up  drainage  works  for 
the  great  marshes  of  the  Northern  region. 

In  order  to  understand  fully  the  agricultural  hydraulic  works 
of  the  vast  Russian  Empire,  it  is  absolutely  necessary  to  give  the 
widest  possible  extent  to  hydrometric,  hypsometric  and  geologic 
studies  and  to  apply  them  to  the  most  important  river  basins. 

All  the  data  gathered  along  these  lines  can  be  used  as  auxili- 
ary to  other  close  researches  carried  on  for  the  needs  of  navig- 
ation. 

It  is  clear  from  all  this  that  the  mutual  collaboration  of 
the  engineers  of  navigation  and  agricultural  hydraulics  is  neces- 
sary, indispensable  even,  in  order  that  the  undertakings  con- 
ceived and  carried  out  for  the  utilisation  of  water  may  be  useful 
for  the  prosperity  of  the  country. 

Being,  as  we  are  at  the  present  moment,  on  the  eve  of  realiz- 
ing in  Russia  hydrotechnic  improvement  works  on  a  large  scale, 
agricultural  hydraulics  has  been  invited  to  take  part  in  a  Con- 
gress of  Navigation. 

I  cannot  tell  you  how  happy  I  am  over  this  event  which 
allows  us  to  profit  by  the  assistance  of  the  eminent  specialists  of 
the  civilized  world  who  have  come  to  St.  Petersburg  to  take 
part  in  the  works  of  the  Xlth.  Congress. 

It  is  a  real  pleasure  for  me  to  express  the  hope  that  our  col- 
lected efforts  may  be  crowned  with  fertile  results  and,  penetrat- 
ed by  this  conviction,  I  declare  the  session  open. 
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The  examination  of  the  fourth  question  :  — 

Canals  which  serve  both  for  Navigation  and  Irrigation 

will  now  be  taken  up,  and  it  will  be  followed  at  once  by  the 
fifth  question  ;  — 

Protection  of  low-lying  lands  against  invasion  by  water. 

This  speech  is  received  with  api)lause  by  the  whole  assembly. 

The  President.  —  Mr.  Rytel,  General  Reporter  for  the 
fourth  question  of  our  programme,  has  the  floor. 

The  General  Reporter  reads  his  report.  After  ending  his 
statement,  he  gives  it  as  his  opinion  that  it  would  be  better  to 
reserve  the  conclusions  and  to  continue  the  study  of  the  question 
until  the  next  Congress,  in  order  to  bring  into  the  discussion 
new  and  necessary  elements. 

The  President.  —  Mr.  de  Bovet  has  the  floor. 

Mr.  de  Bovet.  —  I  ask  to  be  allowed  to  submit  a  few  reflec- 
tions suggested  by  reading  the  reports  relating  to  the  matter 
which  is  coming  under  discussion. 

,This  is,  first  and  foremost,  a  Congress  of  Navigation,  conse- 
quently the  question  which  should  be  put  first  is  this  :  can  a 
canal  intended  for  navigation  be  used  also,  without  inconve- 
nience, for  other  purposes  ?  These  latter  can  only  be,  evidently, 
either  irrigation  or  the  creation  of  motive  power  and  hence  the 
cjuestion  stated  comes  back  to  this  :  can  it  be  admitted  that  a 
canal  intended  for  navigation  may  be  traversed  by  running  water 
instead  of  being  filled  by  water  which  is  nearly  stagnant. 

For  my  part,  I  consider  that  there  should  be  no  hesitation 
in  answering  affirmatively,  i)rovided  that  the  velocity  of  the 
current  be  suitably  limited  in  proportion  to  the  cross  section  of 
the  canal.  The  first  thing  to  be  done  is,  then,  to  set  this  limit ; 
for  this,  we  have  only  to  apiD€al  to  experience  acquired  on 
various  streams,  as  such  a  canal  may  be  assimilated  to  a  regu- 
lated river,  and  I  think  that  a  velocity  of  as  much  as  0.60  m.  per  ■ 
second  may  be  allowed  on  canals  of  a  very  large  cross-section. 
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that  is  to  say,  sensibly  greater  than  the  figures  given  in  several 
reports. 

This  current  will  be  an  obstruction  to  boats  going  one  way  : 
it  will  help  those  going  the  other.  It  is  needless  to  say  that 
existing  canals,  to  which  it  is  no  longer  possible  to  give  the 
necessary  slope,  cannot  be  considered  here  and  that  it  can  only 
be  a  question  of  canals  to  be  built  in  the  future.  As  to  these, 
every  one  is  agreed,  I  believe,  that  it  is  to  the  interest  of  navig- 
ation to  make  them  with  as  long  levels  as  possible,  and  to  make 
ihe  successive  steps,  become  fewer  in  number,  higher  than  has 
been  the  practice  heretofore.  It  is  not  necessary,  in  order  to 
reach  this  result,  to  resort  to  systems  which  have  not  yet  come 
into  general  use,  because  1  do  not  think  that  it  is  excessive  to 
look  forward  to  lifts  of  10  to  12  metres,  and  more  perhaps,  for 
locks. 

If  there  be  no  lack  of  water,  these  locks  will  be  built  of  such 
size  that  they  can  take  in  several  boats  at  a  time,  so  that  it  will 
be  possible  to  draw  the  latter  in  trains  of  which  the  make  up 
will  be  limited  only  by  the  capacity  of  the  locks,  and,  conse- 
quently, there  will  be  obtained  an  economy  over  individual 
traction  which  last  is  hard  to  avoid  when  the  boats  have  to 
pass  one  at  a  time  through  the  locks. 

If  the  discharge  be  at  all  important,  given  the  small  velocity 
considered,  the  section  of  the  canal  will  be  very  much  increased 
as  compared  with  that  of  present  canals,  whence  there  will  be 
an  advantage  for  boats  going  down  stream  and  an  attenuation 
of  the  excess  of  effort  which  the  existence  of  the  current  recpiires 
from  boats  going  up  stream. 

All  the  towing  will  be  done,  naturally,  by  mechanical  means 
and  no  longer  by  horses.  Tugs  may  suffice,  as  they  are  per- 
fectly capable  of  overcoming,  at  no  too  great  cost,  a  current  of 
0.60  m.  If  it  be  to  be  feared  that  the  work  required  of  them 
in  going  up  stream  be  still  such  as  to  risk  the  preservation  of 
the  banks,  it  would  be  otherwise  going  down  stream.  Hence, 
taking  the  great  length  of  the  levels  into  account,  we  may  look 
forward  to  hauling  tugs  pulling  by  a  chain  their  trains  going 
up  stream,  for  which  the  existence  of  so  feeble  a  current  might 
be  neglected,  under  these  conditions,  while  their  run  would  be 
free  going  down  stream.  It  is  needless  to  say  that  tractors  on 
the  bank  could  also  be  used  as  they  have  been  already  well 
tested.     In  either  case,  the  power  necessary  to  put  these  appar- 
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atus  in  motion  would  be  furnished  by  the  power  stations  at 
each  lock. 

I  think  that  it  may  be  concluded  from  what  precedes  that 
navigation  can  accommodate  itself  perfectly  and  without  incon- 
venience to  a  running  water  canal. 

If  the  water  thus  discharged  is  intended  for  irrigation,  one 
condition  forces  itself  on  the  attention  :  the  canal  must  lie 
above  the  lands  to  be  irrigated.  Now,  the  line  of  a  canal 
intended  for  navigation  is  determined  by  commercial  consid- 
erations, which  may  frequently  not  be  in  accord  with  the 
above  condition,  and  which,  evidently,  cannot  be  subordinated 
to  it.  Such  a  canal  will  be  capable,  therefore,  of  giving  to 
agriculture  all  the  water  desired  within  the  limits  of  the  water 
supply,  but  local  conditions  may  l:)e  such  that  only  a  small 
part  of  the  surface  to  be  reached  can  receive  the  water  directly 
from  the  canal.     Will  the  surplus  be  inaccessible?    I  think  not. 

As  I  have  said  already  :  there  will  surely  be  at  each  lock 
a  motive  power  plant  which  will  be  more  important  as  the 
discharge  is  greater,  more  easily  organized  as  the  fall  is  greater, 
which,  as  is  well  known,  agrees  with  the  demands  of  navi- 
gation. It  will  be  easy,  with  the  power  so  obtained  and  by 
selecting  suitable  points,  to  set  up  electrically  driven  pumps 
which  will  raise  the  water  to  the  proper  level  either  from  a 
bleeder  of  the  canal,  brought  by  the  shortest  line  to  the  pump, 
or  from  rivers  in  the  neighborhood. 

Many  previous  studies  have  shown  that  the  length  of  the 
trunks  which  have  to  be  constructed  to  bring  water  for  irriga- 
tion at  a  high  level  into  a  valley,  costs  out  of  all  proportion 
with  the  price  at  which  the  water  can  be  sold.  That  being  the 
case,  the  idea  has  arisen,  in  certain  cases,  to  replace  the  long 
trunks  by  steam  pumping  engines.  This  was  still  too  costly, 
but  I  am  not  alone  in  thinking  that  it  might  be  otherwise 
with  electric  engines  and  an  organization  like  that  to  which  I 
have  alluded  and  in  favor  of  w^hich  the  advantage  can  be  claim- 
ed of  reducing  to  a  minimum  the  circulation  of  the  water  and 
the  consequent  losses. 

Treating  the  question  as  I  have  done  from  a  wholly  general 
standpoint,  it  is  difficult  to  introduce  figures.  It  seems  possi- 
ble, however,  to  justify  my  conclusion.  The  power  plants  at 
each  lock  will  be  so  many  central  stations  which  can  sell  current 
all  around  them:  great  navigable  canals,  were  it  only  by  the  very 
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fact  of  their  existence,  run  through  industrial  regions  where 
the  sale  of  the  current  will  be  easy  whatever  may  be  the  dis- 
posable quantity,  this  being  limited  only  by  the  discharge  of  the 
canal,  and  consequently,  under  the  hypothesis  adopted,  by  the 
possibility  of  water  supply.  If  this  last  be  sufficiently  abun- 
dant, there  will  certainly  be  energy-  disposable  for  sale,  even 
after  having  counted  out,  first  the  water  used  directly  for  irrig- 
ation, then  the  work  absorbed  by  the  indirect  irrigation  of  which 
I  have  just  spoken.  It  may  even  be  considered  likely  that  this 
last  work  may  be  called  for  from  the  machines  at  times  outside 
of  those  M'hen  they  will  have  to  meet  other  industrial  needs  and 
hence,  that  it  may  be  estimated  at  a  sufficiently  low  price  to 
have  the  cost  of  the  cubic  metre  of  water  raised  much  less  than 
by  either  of  the  other  methods  which  could  have  been  consid- 
ered formerly. 

It  is  clear  that  a  canal  built  in  accordance  with  the  programme 
which  I  have  just  stated  will  cost  more  than  a  canal  for  naviga- 
tion along  the  same  line,  with  dead  water,  in  the  ordinary  way. 
Still,  if  we  consider  not  its  absolute  price,  but  the  extra  cost 
over  what  would  be  spent  for  this  latter  canal,  we  must  consider 
at  the  same  time  the  additional  income  arising  from  the  sale  of 
electric  energy  to  the  industries  of  the  neighborhood  and  the 
sale  of  water  to  agriculture.  It  is  likely  that  this  additional 
income  will  more  than  cover  the  increase  in  the  cost  of  con- 
struction. If  this  be  so,  its  result  can  only  be  to  make  easier 
the  construction  of  the  canal. 

May  I  be  allowed  to  take  an  example  and.  following  Mr.  Levy 
Salvador,  select  the  valley  of  the  Rhone,  from  Lyons  to  Aries, 
about  which  he  has  given  some  details.  It  seems  to  me  little 
doubtful  that,  at  some  more  or  less  di.stant  day,  a  canal  will 
have  to  be  ])uilt  alongside  of  the  river.  Before  any  works 
w^hatever  shall  have  been  begun,  new  boards  will  have  follow- 
ed the  one  whose  conclusions  are  quoted  by  Mr.  Levy  Salvador. 
I  should  be  much  surprised  if  they  sustained  this  statement  that 
any  solution  involving  a  mixed  canal  should  be  set  aside  and 
I  consider  it  probable  that  they  will  end  by  saying  just  the 
reverse.  Without  any  pretension,  which  would  be  at  least  sin- 
gularly premature,  to  define  how  this  canal  should  be  built.  1 
think  that  I  may  consider  it  likely  that  its  slope  and  its  dis- 
charge will  not  be  the  same  throughout  its  length  :  nevertheless 
it  may  be  regarded  as  equivalent  to  a  uniform  canal  of  a  con- 
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stant  discharge  of,  let  us  say  if  yon  like,  100  cubic  metres  as 
this  figure  is  but  a  small  part  of  the  minimum  discharge  of  the 
river  at  Lyons. 

A  canal  for  navigation  only,  which  should  be  able  to  carry 
boats  of  600  tons,  should  have,  beyond  doubt,  a  bottom  vvadth 
of  about  20  metres,  corresponding  to  a  draught  of  2.50  m.  and 
to  a  v^-etted  section  of,  probably,  60  square  metres.  In  order  to 
discharge  100  cubic  metres  a  second  with  a  velocity  of  0.60  m., 
a  section  of  170  square  metres  will  be  required.  As  there  is  no 
obligation  to  obtain  this  increase  of  section  uniformly  and  every- 
where, there  is  no  proportionality  to  be  established  between  the 
increase  of  section  and  the  increase  of  cost.  Furthermore, 
taking  into  account  the  average  to  be  given  to  the  work,  there  is 
for  the  whole  length  a  total  fall  of  130  metres,  corresponding  to 
a  possible  power  of  130  million  kilogrammetres  (=  94  million 
foot  pounds  nearly',  or  sensibly  132,000  kilowatts.  Given  the 
possible  multiciplity  of  applications,  there  is,  I  think,  nothing 
excessive  in  assuming  a  utilization  of  5000  hours,  whence,  start- 
ing at  the  very  low  figure  of  3  centimes  (=  §0.006)  there  may 
be  anticipated  a  revenue  of  20  millions  of  francs  in  round  figures. 
Leaving  aside  the  increased  value  of  the  irrigated  ground,  it 
really  seems  as  though  there  were  plenty  of  resources  to  cover 
more  than  the  difference  between  the  costs  of  establishing  the 
one  or  the  other  'canal. 

Let  it  be  said  in  passing,  that  considerations  of  the  same  order 
will  come  to  mind  the  day  when  the  decision  is  reached  to  make 
a  lateral  canal  so  as  to  overcome  the  rapids  of  the  Dnieper. 

I  shall  not  go  further,  because  the  objection  might  be  made 
that,  after  all,  it  is  not  necessary  to  argue  so  much  to  show  that 
the  more  completely  a  work  is  utilized,  the  more  numerous  will 
be  its  direct  or  indirect  sources  of  income  and  the  more  easy 
should  be  its  construction. 

If  the  views  I  have  just  put  forth  be  exact,  there  is  no  reason, 
within  the  limits  of  the  disposable  water  supply,  why  the 
discharge  of  a  canal  should  be  confined  to  the  mere  sale  of  water 
and  electrical  energy.  The  available  water  supply  for  a  lateral 
canal  is  generally  very  large  ;  it  might  be  very  restricted  for 
canals  with  a  summit  level,  and  even  nothing  at  all  when  the 
supply  of  a  canal  for  navigation  has  to  be  given  artificially,  in 
which  case  the  question  of  a  mixed  canal  would  not  even  be 
proposed.     It  must  also  be  further  remarked  that,  when  it  is  a 
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question  not  of  pumping  up  the  water  supply  with  a  steam 
engine,  but  of  taking  it  from  springs  or  of  accumulating  it,  the 
fact  that  additional  revenues  can  be  obtained  therefrom  is  of  a 
sort  to  allow  of  making  the  necessary  works  more  important 
and  hence  more  effective.  Then  too  there  is  nothing  to  hinder 
the  discharge  of  a  canal  being  increased  as  it  goes  down  the  val- 
ley and  there  meets  new  possible  sources  of  supply.  And  finally, 
if  the  canal,  near  the  end  of  its  course,  crosses  low  countries 
which  it  may  be  worth  while  to  drain,  it  can  furnish  the  motive 
power  needed  for  pumping  and  an  outlet  for  the  waters  raised. 

If  now,  instead  of  a  canal  for  navigation,  a  canal  constructed 
especially  for  irrigation  be  considered,  should  it  be  organized  so 
that  it  can  subserve  both  ends  ?  If  the  case  be  considered,  as 
mentioned  in  the  reports,  of  an  irrigation  canal  being  substitut- 
ed for  an  arm  of  a  navigable  river,  it  will  rarely  happen  that  it 
cannot  be  made  navigable  and  there  is  no  doubt  that  it  will  be 
advantageous  to  make  it  so. 

If  it  should  be  a  question  of  canals  to  be  laid  out  in  the  lower 
parts  of  a  valley,  their  water  supply  will  be  as  easy  as  in  the 
case  of  a  lateral  canal  :  access  to  them  will  generally  be  conve- 
nient all  along  their  extent  wherever  the  points  of  discharge  by 
the  way  have  not  reduced  too  much  the  depth  of  water  ;  they 
will  lend  themselves  at  least  to  local  transportation  of  which  the 
importance  will  depend  upon  the  way  in  which  these  canals 
may  be  connected  either  with  important  centres  of  consumption 
or  with  the  rest  of  the  navigable  system. 

Were  it  a  question  finally  of  canals  to  be  constructed  in  the 
upper  parts  of  a  valley,  it  is  then  the  trunk  which  brings  in  the 
water,  and  it  may  l)e  sometimes  very  long,  that  can  be  arranged 
to  carry  boats,  under  the  same  reserve  as  above,  but  then  a 
solution  would  be  adopted  there  similar  to  the  one  I  mentioned 
before  :  the  suppression  of  the  trunk  solves  the  question. 

It  seems  then  that  it  can  be  said  briefly  :  — 

«  In  so  far  as  concerns  canals  to  be  built  especially  for  irriga- 
tion, it  will  be  a  question  of  kind  to  see  whether  there  be  any 
object  in  so  arranging  them  that  they  can  carry  boats  if  that 
were  not  their  original  intention,  but  if  the  line  they  are  to 
follow  involves  falls  of  some  importance,  they  can  be  used  both 
for  watering  and  at  the  same  time  for  producing  motive  power 
and  to  this  extent  thev  will  still  be  mixed  canals. 
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»  In  so  far  as  concerns  canals  for  navigation,  the  existence 
of  a  slight  current  should  not  be  considered  as  an  obstacle  to 
navigation,  and  wherever  there  is  a  sufficient  water  supply,  it 
is  well  to  utilize  these  canals  as  completely  as  possible  and  to 
construct  them  under  the  form  of  mixed  canals  which  can  be 
used  at  once  for  navigation  and  for  the  production  of  motive 
power.  » 

In  this  way  a  ciuite  precious  material  will  be  turned  to  the 
best  advantage,  provided  that  none  of  the  uses  to  which  it  can 
be  applied  be  neglected  and  especially  among  these  that  in 
which  no  other  can  take  its  place,  I  mean  irrigation. 

The  President.  —    Major  Cosby  has  the  floor. 

Major  Cosby  (in  English).  ^  With  the  rapidly  increasing 
popular  interest  which  has  developed  during  the  last  few  years 
in  the  United  States  in  favor  of  the  more  extensive  improvement 
of  our  rivers  and  canals,  there  has  grown  recently  a  feeling  that 
in  planning  works  for  the  purpose  of  improving  navigation, 
greater  consideration  should  be  given  in  some  cases  to  other 
possible  uses  of  the  waterways,  such  as  the  development  of 
power  and  the  drainage  or  irrigation  of  adjacent  lands.  It  is 
with  these  last  u.ses  that  the  present  question  is  concerned,  and 
I  have  been  greatly  interested  in  hearing  of  the  experience  of 
other  nations  in  their  attemps  to  provide,  in  one  canal,  for  'he 
conflicting  functions  of  navigation  and  irrigation. 

It  is  noteworthy  that  all  five  of  the  reports  submitted  confine 
their  attention  almost  exclusively  to  canals  used  for  the  combin- 
ed purposes  of  navigation  and  irrigation  ;  very  little  is  said 
about  those  used  for  drainage.  In  fact,  all  five  of  the  printed 
reports  which  were  sent  to  me  bear  on  the  title  page  the  word 
«  irrigation  »  instead  of  «  agriculture  »,  so  it  is  possible  that  the 
scope  of  the  question  may  have  been  broadened  after  some  of  the 
reports  were  written  and  this  may  explain  why  it  is  that  the 
canals  in  Holland  and  Russia  mentioned  by  the  General  Repor- 
ter, Mr.  Rytel,  as  being  used  for  both  navigation  and  drainage 
are  not  discussed  in  any  of  the  reports. 

As  far  as  can  be  gathered  from  the  few  instances  cited,  it 
appears  that,  in  these  cases,  drainage  canals  have  been  used 
successfully,  to  a  limited  extent  at  least,  for  purposes  of  naviga 
tion.     The  one  Italian  canal  of  the  combined  type  which  may 
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be  said  to  be  really  satisfactory  in  operation,  the  Volano,  was 
constructed  primarily  to  serve  as  a  drain,  and  its  use  for  irriga- 
tion purposes  is  apparently  small  and  unimportant. 

When  we  examine  the  various  attempts  which  have  been 
made  on  a  large  scale  to  utilize  canals  both  for  irrigation  and 
navigation,  very  different  results  are  seen. 

As  stated  by  Mr.  Vendell,  there  have  been  few  such  attempts 
in  the  United  States,  and  those  have  been  of  an  unimportant 
character.  He  also  puts  clearly  some  of  the  principal  objections 
and  disadvantages  which  will  usually  be  met  with  in  endeavor- 
ing to  use  a  canal  for  both  the  purposes  under  consideration. 
In  addition  to  those  which  he  mentions.,  difficulty  has  also  been 
found  in  practice  in  regulating  the  velocity  of  the  water  so  as 
not  to  impede  upstream  navigation  and  erode  the  banks  on  the 
one  hand  and  on  the  other  so  as  to  furnish  an  ample  supply  for 
irrigating  purposes  when  and  as  needed. 

It  is  quite  evident,  from  a  merely  theoretical  consideration  of 
the  subject,  that  the  difficulties  to  be  met  are  so  numerous  that 
in  only  a  few  peculiarly  favored  localities  will  it  be  possible  to 
combine  advantageously,  in  one  canal,  the  two  functions  of 
navigation  and  irrigation.  There  are  three  countries  in  which  the 
natural  conditions  are  such  that  attempts  on  a  somewhat  large 
-cale  have  been  made  to  solve  the  problem,  viz.  Italy.  India  and 
Egypt.  In  the  first  named  country,  some  half  a  dozen  canals 
are  actually  used  for  both  purposes,  but.  omitting  the  Volano. 
all  are  short  and  the  boats  using  them  are  small,  and  the  total 
annual  commerce  carried  by  them  all  is  not  very  great.  It  is 
quite  clear,  from  the  reports,  that  in  nearly  every  case  difficulty 
is  constantly  experienced  in  reconciling  the  conditions  neces- 
sary for  the  successful  operation  of  each  of  the  two  functions 
v.^'hich  usually  conflict,  the  result  is  a  compromise,  certainly  not 
very  satisfactory  in  most  instances,  and  it  is  probable  that,  if 
either  the  amount  of  navigation  or  the  extent  of  land  to  be 
irrigated  were  sufficient  to  justify  the  expense,  the  difficulties 
actually  encountered  would  be  met  by  constructing  separate 
canals  for  each  purpose. 

It  is  stated,  that  in  India,  the  irrigating  canals  are  little  used 
for  navigation  in  comparison  with  the  expense  incurred  to  faci- 
litate navigation,  and  the  disadvantages  of  attempting  to  com- 
bine the  two  functions  in  one  and  the  same  canal  bed  have 
been  found  to  be  so  great  that  Indian  engineers  are  quoted  as 
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being,  in  recent  years,  opposed  to  making-  irrigation  canals 
navigable,  and  recourse  has  already  been  had  in  some  cases  to 
building  parallel  canals  for  irrigation  and  navigation  respect- 
ively. 

This  leaves  Egypt  as  the  one  country  in  which  these  tvv^o  uses 
may  be  said  to  be  combined  successfully,  owing  to  the  peculiar 
local  conditions,  and  even  there,  some  difficulties,  such  as  exces- 
sive silting,  have  to  be  contended  with,  and  the  growth  of  the 
railways  is  lessening  the  use  of  the  canals  for  transportation 
purposes. 

In  conclusion,  I  think  it  has  been  well  shown  that  the  advan- 
tages to  be  obtained  by  adopting  the  combined  system  only  out- 
weigh the  disadvantages  in  localities  where  the  conditions  are 
exceptional,  as  in  Egypt,  and  that  generally  it  will  be  found  to 
be  in  the  interest  of  both  ultimate  efficiency  and  economy  to 
solve  separately  each  of  the  problems  involved. 

There  will  be  fund  to  exist  in  most  regions  of  the  temperate 
zone  the  same  conditions  as  those  which  are  described  in 
France  by  Mr.  Levy  Salvador  who  emphasizes  the  fact  that 
irrigation  is  there  only  a  secondary  consideration  which  must 
not  be  allowed  to  interfere  with  the  paramount  interests  of 
navigation. 

At  least,  it  would  seem  advisable  for  the  Congress  to  recognize 
more  clearly  in  its  conclusions  the  difficulties  of  the  problem 
presented,  upon  which  all  the  authors  are  agreed  and  it  is 
suggested  that  the  second  conclusion  be  modified  by  omitting 
the  word  «  irrigation  «  from  its  present  position  and  by  adding  : 

«  But  it  is  only  under  the  most  favorable  conditions,  such  as 
»  those  which  exist  in  the  delta  region  of  Egypt,  that  canals 
»  used  on  a  large  scale  both  for  navigation  and  irrigation  have 
»  given  satisfactory  results  and  can  be  called  really  successful.  » 

The  President.  —  Mr.  de  Joly  has  the  floor. 

Mr.  DE  Joly.  —  In  order  to  show  that  it  is  not  impossible  to 
use  the  water  from  navigation  canals  for  agricultural  purposes. 
Mr.  Levy-Salvador  calls  up  the  examples  of  the  canal  du  Midi 
and  of  the  lateral  canal  of  the  Garonne. 

Having  been  placed  in  charge  of  the  direction  of  the  services 
of  these  canals,  by  the  Minister  of  Public  Works,  I  must  make 
some  reservations  as  to  the  statement  and  conclusions  of  my 
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esteemed  compatriot  Mr.  cie  Bovet,  who  takes  the  stand,  natur- 
ally, of  the  Department  of  Agriculture. 

As  a  matter  of  fact,  the  canal  du  Midi  is  scarcely  used  at  all 
now  for  the  winter  submersion  of  the  vines  in  Lower  Langue- 
doc  since  the  substitution  of  American  plants  for  the  old  French 
plants,  destroyed  by  the  phylloxera.  It  was  to  save  these  latter 
that  the  measures  mentioned  in  Mr.  Levy-Salvador's  report  were 
adopted  from  1878  to  1881.  But  the  winter  submersions  have 
been  followed  by  summer  watering, which  it  was  not  believed 
possible  to  refuse  to  the  syndicates  formed  for  submersions  and 
which  are  incomparably  more  dangerous  for  navigation,  be- 
cause they  coincide  with  times  of  penury  in  the  water  supply  ; 
not  that  the  zone  of  the  canal  du  Midi  where  the  water  is  taken  is 
supplied,  as  Mr.  Levy-Salvador  believes,  from  the  summit  level ; 
the  latter  would  surely  not  suffice  for  this  ;  the  water  theoretic- 
ally necessary  for  watering  in  summer,  as  practised  by  the  sub- 
mersion Syndicates,  is  the  object  of  a  special  draught  on  the  river 
Aude.  But  the  use  of  watering-taps  gives  rise  to  abuses  of 
every  kind  in  dry  weather  and  although  most  of  them  exist  in  a 
level  53  kilometres  long,  in  which  the  surface  of  the  water  is  then 
raised  by  0.10  m.  (=  4  inches)  above  the  normal  level  required 
for  navigation,  sudden  and  furious  drops  are  caused  frequently, 
to  the  great  detriment  of  navigation. 

On  the  other  hand,  the  introduction  into  the  canal  of  water 
carried  therein  for  the  exclusive  interest  of  watering  vines  is 
accompanied  by  important  deposits  of  silt  which  require  extra 
dredging  at  a  cost  of  not  less  than  45  francs  per  litre-second. 

Finally  it  is  an  illusion  to  believe  that  water  for  watering 
carried  by  a  navigation  canal  does  not  react  unfavourably  on  the 
cost  of  traction  borne  by  the  boating  industry.  Mr.  Levy-Sal- 
vador quotes,  in  this  connection,  the  lateral  canal  of  the  Garon- 
ne, which  carries,  for  agricultural  or  industrial  uses,  a  volume 
of  water  far  above  what  is  needed  for  navigation  (6.837  litres 
instead  of  2.046  litres  in  the  Toulouse  branch.  Now,  the  result- 
ing increase  of  velocity  (1),  an  increase  of  0.14  m.  per  second  of 
the  regular  line,  raises  unanimous  protests  from  the  boating 
industry,  and  the  Public  Works  Administration  is  occupied  in 


(1)  The  velocity  is  about  0.21  m.  in  the  reg-ular  line.  It  reaches  0.30  m. 
to  0.40  m.  at  narrow  passagfes  and  exceeds  0.70  m.  on  the  Robine  de  Narbonne.  a 
branch  of  ihe  canal  du  Midi. 
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doing  them  justice  by  reducing  tlie  discharge  of  the  water  sup- 
ply so  far  as  present  conditions  allow. 

In  conclusion,  the  navigation  of  the  canal  du  Midi  and  of  the 
lateral  canal  of  the  Garonne  suffers  greatly  from  the  three  evils 
which  follow  from  their  mixed  character  :  — 

Increase  of  velocity  due  to  oversupply  of  the  levels  ; 

Sudden  drops  of  the  surface  of  the  levels  due  to  watering  ; 

Silting  up  of  the  ditch  of  oversupplied  levels  ; 
and  their  example  cannot  be  quoted  in  support  of  the  thesis  of 
mixed  canals. 

I  shall  mention  also  that,  from  1858  to  1898,  the  canal  du 
Midi  and  the  lateral  canal  of  the  Garonne  were  farmed  out  or 
granted  to  the  Southern  Railway  Company  which  had  an 
immediate  interest  in  developing  the  agricultural  or  industrial 
uses  of  the  water  of  the  canals,  as  it  developed  in  this  way  the 
ciuantity  of  the  products  to  be  carried  on  its  tracks  while  render- 
ing still  more  difficult  the  already  much  reduced  competition 
of  the  boating  industry.  The  very  natural  tendency  of  the 
Southern  Railway  Company  was  to  develope  submersion  and 
irrigation  in  Lower  Languedoc  as  they  are  there  truly  of  great 
importance  (1)  ;  but  it  is  evident  that  the  primary  interests  of 
navigation,  to  adopt  Mr.  Levy-Salvador's  expression,  have  suffer- 
ed greatly  and  probably  will  continue  always  to  suffer  from 
them. 

The  President.  —  Mr.   Sanjust  di  Teulada  has  the  floor. 

Mr.  Sanjust  de  Teulada.  —  I  have  asked  for  the  floor  in 
order  to  back  up  the  observations  of  Engineer  de  Joly  on  the 
incompatibility  which  appears  sometimes  between  navigation 
and  agricultural  applications  on  mixed  canals.  We  have  been 
obliged  at  Milan  to  set  a  special  time  table  for  the  Fossa  inter- 
na^ on  which  the  morning  is  given  to  navigation  and  the  after- 
noon to  other  uses.  On  the  Naviglio  di  Pavia,  although  the 
regulations  give  the  first  place  to  navigation,  there  are  constant 


(1)  7,700  hectares  (1  hectare  =  2  1/2  acres)  watered  at  an  estimated  annual 
profit  of  300  francs  per  hectare,  or,  in  all,  i.oIO.OOO  francs:  1,300  hectares 
submerged  at  an  estimated  annual  profit  of  180  francs  the  hectare  =  234,000  fr., 
a  total  of  more  than  2.500,000  francs  of  profit  per  year. 

16 
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conflicts  between  the  boatmen  and  the  users  of  motive  power. 
The  same  trouble  is  noticed  on  the  ISIaviglio  Grande  and  on 
the  Bereguardo  and  Martegana  canals. 

I  insist  therefore  on  my  conclusions  and  beg  the  General 
Reporter  to  take  them  into  consideration.  If,  for  my  part,  I 
admit  that  it  is  well  to  arrange  new  agricultural  canals  so  that 
they  can  be  used  for  navigation,  I  think  that  a  great  navigable 
canal,  with  a  heavy  traffic,  cannot  meet  other  ends  without 
more  or  less  serious  troubles  being  the  result. 

The  President.  —  Mr.  de  la  Brosse  has  the  floor. 

Mr.  DE  LA  Brosse.  —  It  seems  to  me  that,  up  to  the  preceding 
speaker,  there  has  not  been  laid  the  stress  there  should  be  on  the 
possibility  of  satisfying  agricultural  interests  in  the  study  of  the 
conditions  for  laying  out  canals  intended  mainly  for  navigation. 

To  be  sure,  the  General  Reporter  does  say  (p.  16)  that  it 
follows  from  these  examples  that,  in  making  the  studies  for 
a  canal  intended  for  agricultural  improvements,  the  facility  with 
which  it  can  be  converted  to  use  also  as  a  navigable  highway 
should  never  be  lost  to  sight,  but  he  does  not  mention  the 
reciprocal,  viz.  :  that  in  studying  out  a  canal  for  navigation, 
it  is  well  also  to  keep  in  view  the  facility  with  which  this 
latter  can  be  arranged  to  satisfy  the  agricultural  interests  of 
the  adjoining  regions. 

Now,  this  facility  seems  as  though  it  should  be  noticed  in 
many  cases,  especially  when  it  is  a  question  not  of  using  for 
this  purpose  a  canal  already  in  existence,  but  of  constructing 
an  entirely  new  canal  for  navigation  as  it  has  been  a  question 
for  a  long  time  of  doing  in  France  in  the  valley  of  the  Rhone. 

The  type  of  mixed  canal  considered  up  to  the  present  time  has 
been  above  all,  it  might  even  be  said  exclusively,  that  of  a  canal 
in  which  the  water  comes  by  the  canal  itself  to  the  heads  of  the 
irrigating  feeders  or  of  the  secondary  branches  of  distribution. 

Now,  the  Reporters  have  brought  out,  justly,  the  opposite  con- 
ditions which  have  to  be  sought  on  the  one  hand  for  navigation 
(closeness  of  thalwegs  together,  least  velocity  of  current,  con- 
stancy of  levels  and  regimens)  and,  on  the  other  hand,  for 
irrigation  (great  extent  of  surface  controlled,  large  discharge 
with  a  velocity  which  is  embarrassing  for  boats,  variations  of 
agricultural  needs  according  to  seasons,  etc.).     These  two  clas- 
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ses  of  requirements  are  certainly  diametrically  opposed  to  each 
other  and  it  is  often  difficult  to  reconcile  them,  not  always 
however,  as  the  reports  point  out  an  appreciable  number  of 
happy  solutions  in  India,  Egypt,  on  the  plain  of  Lombardy,  in 
Russia  and  even  in  France  (canal  de  la  Sauldre). 

But  the  reconciliation  seems  much  easier  provided  that,  in- 
stead of  the  type  of  mixed  canal  which  carries  water  for  irriga- 
tion and  which  is  to  provide  along  its  course  the  means  of  escape 
to  moisten  the  ground,  the  mixed  canal  could  be  considered 
which  bears  the  energy  which  will  pump  water  from  outside  of 
its  own  right  of  way  either  from  the  bed  which  occupies  the 
thalweg,  or  from  subterranean  sheets  of  water,  or  again  from 
adjacent  valleys  by  means  of  the  facilities  which  the  transpor- 
tation of  energy  to  a  distance  now  offers. 

With  the  mixed  canal  thus  understood,  the  consideration  of 
the  area  dominated  by  the  line  disappears,  that  of  the  variation 
of  agricultural  necessities  loses  some  of  its  weight  and  most  of 
the  difficulties  are  reduced. 

Navigation  seeks  the  concentration  of  changes  of  level  at  a 
minimum  number  of  points  with  a  maximum  lift,  this  is  just 
what  suits  a  good  utilization  of  energy  the  concentration  of 
which  favors  efficiency. 

It  is  true  that  the  objection  of  velocity  still  exists,  as  a 
discharge  is  required  to  produce  energy  and  any  discharge 
presupposes  a  current  ;  but  if  the  difficulty  does  not  disappear 
altogether,  at  least  it  is  reduced  because,  on  the  one  hand, 
there  is  less  water  to  be  carried  in  the  canal  and  because,  on  the 
other  hand,  the  energy  set  loose  at  the  fall  supplies  just  the 
means  for  overcoming  by  means  of  proper  machinery  the  resis- 
tance of  this  velocity  to  the  movement  of  the  boats  in  one  direc- 
tion. 

If  my  memory  serves  me  rightly,  the  means  used  on  the  Erie 
canal  overcome  currents  of  1.25  m.  (=  4.10  ft.)  and  even  of 
1.50  m.  (  =  4.90  ft.).  All  the  more  would  the  same  means  be 
effective  if  they  were  confined  to  limits  of  velocity  given  in 
the   last  conclusion  of  the   printed  report   (0.75   m.=2.50   ft.^. 

Opinions  may  differ  as  to  figures,  what  must  the  remember- 
ed is  that  the  canal  of  the  future  will,  doubtless,  soon  cease  to 
have  towing  or  animal  motors  as  its  main  engine  and  that 
traction  will  use  more  and  more  the  mechanical  means  which 
the  energy  of  the  lifts  brings  within  its  reach. 
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Then  the  objection  of  velocity  will  lose  much  of  its  value 
as  the  remedy  is  alongside  of  the  disease. 

Finally,  it  is  well  to  consider  that  in  the  case  to  which 
I  allude,  that  of  the  Rhone  canals  of  which  the  cross  section 
will  be,  undoubtedly,  of  60  square  metres  (=  646  sq.  ft.),  a 
slope  of  1  :  10,000  would  produce  a  current  of  0.70  m.  and  a 
discharge  of  40  cubic  metres  (=  1400  cu.  ft.). 

The  velocity  of  0.70  m.  would  certainly  not  be  excessive  with 
mechanical  means  of  traction  and  this  difficulty  would  be  largely 
made  up  by  the  power  obtained  which,  for  a  total  head  of 
100  metres  (=  330  ft.)  would  supply  40,000  H.P. 

It  is  conceivable  that  two  parts  be  made  of  this  power,  one 
reserved  for  traction  machinery,  the  other  also  large  (and 
undoubtedly  uniting  nearly  the  whole  at  certain  hours  of  the 
night)  devoted  to  pumping  the  river  w^ater  which  would  do  so 
much  to  fertilize  30,000  to  40,000  hectares  ( =  75,000  to  100,000  acres) 
of  the  many  crops  of  Provence. 

It  would  seem  then  that  the  conception  of  the  mixed  canal 
should  be  broadened  and  attached  to  the  utilization)  of  the 
energy  which  can  remove  nearly  all  difficulties. 

This  is  why  it  seems  desirable  that  the  study  of  this  interest 
ing  question  be  laid  over  the  future  congresses. 

The  President.  —  Mr.  Audiffred  has  the  floor. 

Mr.  Audiffred.  —  The  observation  which  I  desire  to  make 
to  the  section  is  of  an  economic  order. 

All  the  speakers  whose  learning  and  high  position  autho- 
rized them  to  address  the  Congress  at  its  opening  session,  have 
proclaimed  the  necessity  for  developing  inland  navigable  high- 
ways in  the  interest  of  agriculture  and  industry  with  the  object 
of  insuring  more  ease  for  the  people. 

If  it  be  easy  to  build  canals  and  improve  streams  in  flat 
countries  like  Belgium,  Germany  and  Russia,  where  technical 
difficulties  are  few  and  the  costs  very  small,  the  construction 
of  these  lines  encounters,  on  the  contrary,  both  technical  and 
financial  obstacles  which  have  been,  so  far,  insurmountable 
in  countries  where  a  large  amount  of  the  soil  is  broken,  as  in 
France,  Italy,   Switzerland  and  Austria. 

The  three  following  examples  are  proof  of  this  fact. 
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The  construction  of  a  canal  with  locks  in  the  upper  part 
of  the  valley  of  the  Rhone,  between  Lyons  and  Geneva  is 
nearly  impossible.  That  of  the  canal  joining  the  Rhone  with 
the  Loire,  through  a  country  where  the  altitude  varies  between 
270  and  530  metres  and  between  530  and  150  ;  that  of  the  canal 
joining  the  Danube  and  the  Oder,  where  identically  the  same 
differences  of  level  are  met,  must  also  be  considered  as  out 
of  the  question,  technically  and  financially,  with  the  means 
in  use  up  to  the  present  time. 

Engineers  who  have  studied  the  Rhone-Loire  canal  foresee 
quite  a  number  of  levels  of  500  metres  at  most,  with  many 
storage  basins  made  necessary  by  their  heavy  tonnage,  as  cir- 
culation there  is  impossible.  The  cost  is  estimated  at  120  mil- 
lion francs  for  a  length  of  130  kilometres.  It  can  be  said, 
under  these  circumstances,  that  the  work  is  not  to  be  consider- 
ed although  theoretically  it  is  possible.  The  countries  in 
which  such  enterprises  come  up,  are  not  in  position,  with 
the  resources  given  by  taxation,  to  carry  such  crushing  bur- 
dens. It  is  necessary,  therefore,  if  these  works  are  to  be 
carried  out,  to  find  alongside  and  outside  of  the  tax  rates, 
additional  resources  to  lighten  what  has  to  be  asked  for  from  the 
inhabitants  of  the  land,  and  to  devise  combinations  w^hich  will 
have  the  double  advantage  of  raising  an  important  part  of  the 
necessary  funds  and  of  giving  to  agriculture  and  industry 
special  and  very  appreciable  facilities. 

Mixed  canals,  provided  that  they  do  not  compromise  navi- 
gation in  any  way,  offer  one  of  these  solutions,  hence  they 
should  be  studied.  I  agree  with  the  preceding  speakers  on 
this  point,  but  I  did  not  ask  for  the  floor  to  support  their 
contention. 

The  utilization  of  high  falls  of  water  and  the  transportation 
to  great  distances,  by  means  of  electricity,  of  the  power  pro- 
duced give  another  means  of  obtaining  pecuniary  resources  and 
so  make  easy  the  construction  of  canals  just  at  those  points 
where  the  accidents  of  the  ground  seem  to  be  absolutely  oppos- 
ed to  their  being  carried  out. 

Engineers  of  the  highest  w^orth  :  Mr.  Blondel,  Professor  at 
the  School  of  the  Fonts  et  Chaussees  at  Paris,  Messrs.  Houle 
and  Mohr  have  proposed  to  build,  with  a  view  to  collecting 
the  hydraulic  force  of  the  Rhone,  in  the  department  of  the 
Ain  a  dam  70  metres  ( ^  230  feet)  in  height,  with  a  hvdro-elec- 
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trie  station  at  the  foot  to  supply  the  city  of  Paris  with  a  large 
power. 

The  cost  of  the  project  estimated  at  60  millions,  will  be 
covered  by  the  income  from  the  distribution  of  power  to  large 
and  small  industrial  establishments  as  well  as  home  shops. 
The  70  metre  dam  will  form  below  Geneva  a  pond  23  kilo- 
metres (=  14.30  miles)  long,  navigable  everywhere,  which  will 
be  given  gratuitously  to  the  French  State.  The  holders  of  the 
concession  will  build  at  their  own  cost  at  the  foot  of  the  dam 
a  very  strong  lift  which  will  raise  600-ton  boats  in  a  few 
minutes  to  the  top  of  the  pond.  It  will  cost  4  millions.  This 
is  a  solution  which  will  allow  the  State  to  acquire,  without 
loosening  its  purse  strings,  a  navigable  highway  of  23  kilometres, 
destined  to  be  prolonged,  by  way  of  lakes  Geneva  and  Neuf- 
chatel  and  the  valley  of  the  Ahr,  to  Lake  Constance.  It  is 
assuredly  of  the  highest  interest. 

But  here  objections  arise.  There  are  engineers  who  main- 
tain that  lifts  are  not  absolutely  safe,  that  any  machinery  may 
deteriorate,  that  an  accident  like  the  one  which  happened  to 
the  Fontinettes  lift  might  cause  quite  a  long  interruption  to 
navigation. 

The  answer  might  be  made  to  this  is,  that  one  way  of  avoid- 
ing such  troubles  would  be  to  have  two  lifts  instead  of  one. 
Then,  everything  is  perfected,  mechanical  invention  is  only  at 
its  beginnings.  The  very  ingenious  and  already  very  practical 
automobile  is  not  a  very  robust  carriage,  suited  to  every  kind  of 
public  service.  Who  dares  to  say  however  that  it  will  not  ere 
long  realize  all  desiderata  ? 

My  conclusion  is  that  this  is  a  question  to  be  studied.  It 
has  taken  up  the  attention  of  proceding  Congresses,  it  is  import- 
ant that  it  remain  on  the  order  of  business  until  a  satisfactory 
solution  have  been  reached. 

The  President.  —  Doctor  Papillon  has  the  floor. 

Dr.  P.\piLLON.  —  Three  contemporary  scientific  discoveries 
invite  us  to  modify  the  old  formula  for  building  canals  for 
navigation.  Two  of  them  show  the  possibility  of  doing  this  ; 
they  spring  from  the  science  of  the  engineer.  The  first  is  the 
strength  of  materials,  as  much  in  the  composition  of  steels  as 
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in   the    use   of   reinforced   concrete.     The   second   is    found   in 
polyphase  electric  currents. 

The  third  indicates  the  necessity  for  doing  it.  It  relates  to  the 
cultivation  of  the  soil,  the  original  source  of  all  industry  and  of 
all  commerce  ;  it  is  the  intensive  cultivation  by  fertilizers.  It 
needs  irrigation. 

These  two  seem  to  be  diverging  interests.  They  can  be 
reconciled  in  most  cases  —  at  least  to  a  certain  extent.  It  is  a 
ciuestion,  then,  of  mixed  canals  to  be  used  both  for  navigation 
and  irrigation.  I  shall  say  nothing  about  drainage  canals.  In 
ancient  times,  the  Romans  built  them  at  the  gates  of  Rome, 
in  the  Pontine  Marshes  ;  to-day,  Russia,  under  the  direction  of 
General  Jilinski,  is  laying  them  down  resolutely  and  with 
success. 

I  have  pointed  out  this  new  formula  for  the  construction  of 
canals  in  my  preliminary  project  for  a  canal  from  Nantes  to 
Bale,  a  canal  which,  crossing  France,  would  place  Bale  in 
communication  with  Nantes-Saint-Nazaire,  and  thence  with  the 
Panama  Canal  and  the  two  Americas,  with  a  trip  shortened  by 
three  days  and  a  saving  of  30  francs  per  ton.  Then,  in  the 
other  direction,  by  way  of  the  upper  Rhine,  with  Lake  Con- 
stance, which  will  become  the  central  port  of  Europe,  the  line 
will  reach  the  Danube  and  thence  all  the  inland  navigation  of 
Europe  and  the  Black  Sea. 

I  propose  only  9  locks  in  this  preliminary  project  for  a  dis- 
tance of  357  kilometres,  or  8  levels  one  of  which  will  be  122 
kilometres  long,  and  here  in  few  words  is  the  whole  method  ; 
a  canal  on  the  crest  and  not  in  the  valley. 

a)  Few  locks  and  high  lifts  ;  10  to  12  metres.  The  Villette 
canal  at  Paris  has  one  of  10  metres  ; 

b)  Quickness  and  regularity  of  transit  ; 

c)  Economy  in  operating  costs  ; 

d)  Facility  of  crossing  rivers,  by  means  of  canal-bridges,  and 
of  passing  through  cities  ;  and  here  I  invite  the  attention  of  the 
members  of  the  Congress.  With  high  lifts,  the  lock  can  be 
placed,  in  crossing  a  river,  on  either  the  right  or  left  bank,  and 
for  a  city,  it  may  be  placed  above  or  below. 

Locating  the  lock  before  crossing  the  river,  every  latitude  is 
left  for  constructing  a  canal-bridge  ;  and,  if  the  lock  be  placed 
above  the  city,  the  passage  through  can  be  carried  under  the 
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public  highway,  with  metallic  decks  over  head,  as  was  done 
with  the  Metropolitan  (subway)  in  Paris. 
Here  then  are  two  great  obstacles,  very  simply  removed  ; 

c)  A  small  amount  of  water  taken  at  the  locks  drives  a  tur- 
bine which  produces  an  electro-motive  force  for  towing,  lighting 
at  night  and  handling  the  lock  gates. 

I  must  say  here  at  once  that  such  a  canal  will  cost  a  little 
more  on  account  of  the  height  of  the  banks  and  the  greater 
pressure  of  the  water  ;  whence  greater  possibilities  of  leakage 
and  the  necessity  of  a  concrete  lining-  for  the  ditch  in  certain 
kinds  of  ground.  But  if  the  cost  be  in  absolute  figures  a  little 
greater,  relatively  it  will  be  less  so  :  small  number  of  hands 
as  there  will  be  no  locks,  and  in  addition  to  tolls,  the  canal 
will  collect  other  revenues  :  sale  of  water  for  irrigation,  and  sale 
of  electric  energy  to  towns  or  factories. 

This  canal  will  have  a  slight  slope  to  allow  for  evaporation, 
leakage  and  water  drawn  off.  I  propose,  in  my  preliminary 
project,  that  the  slopes  shall  be  of  1/2  to  3/4  or  even  1  milli- 
metre per  metre,  according  to  the  soil  and  the  section  of  the 
canal.  The  mean  slope  will  be  about  70  centimetres  per  kilo- 
metre or  7/10,000.  I  lay  before  the  meeting  a  certain  number  of 
copies  explaining  my  ideas  and  giving  the  plan  and  longitudinal 
section  of  the  canal  which  will  be  a  canal  of  the  present  —  as 
a  part  of  already  existing  canals  will  be  used  —  but  w^hich,  in 
the  new  parts  to  be  built,  it  will  be  prudent  to  lay  down  as  a 
canal  of  the  future  able  to  carry  boats  of  500  to  600  tons. 

I  shall  add  but  one  word,  it  is  that,  contrary  to  what  a  French 
state  engineer  said  day  before  yesterday,  there  is  in  these  new 
style  canals  an  industrial  side  which  would  only  give  inferior 
or  bad  results  in  the  hands  of  the  State.  Such  canals  should 
be  granted  to  corporations  or  corporative  societies.  Chambers 
of  commerce,  as  in  France  the  St.  Quentin  canal,  as  in  Belgium 
intercommunal  railways,  or  to  the  district,  as  the  Teltow  canal. 
These  corporations  watch  their  interests  closely  and,  for  lack 
of  corporations,  the  concession  could  be  granted  to  societies. 
Let  the  State,  in  France,  watch  and  control,  but  let  it  neither 
construct  nor  direct,  because  —  economically  —  it  is  as  bad  an 
operator  as  it  is  a  bad  administrator. 

The  President.  —  Mr.  Dabat  has  the  floor, 
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Mr.  Dabat.  —  Mr.  de  Joly  does  not  consider  the  example 
taken  from  the  canal  du  Midi  as  conclusive.  It  must  be  remem- 
bered, however,  that  it  was  used  for  submersions  for  many 
years.  Mr.  Levy-Salvador's  data  are  found  in  the  reports  of 
the  engineers.  What  I  can  state  for  the  lateral  canal  to  the 
Garonne  is  that  Mr.Volontant  offered  us  water  for  irrigation, 
hence  there  is  no  great  trouble  for  navigation.  But  I  shall  not 
dwell  on  these  divergences  as  they  are  unimportant. 

Mr.  de  Bovet  has  restricted  the  problem,  at  least  in  the  be- 
ginning of  his  remarks.  He  thinks  that  the  arrangement  of  a 
canal  for  navigation  with  a  view  toward  irrigation  is  the  only 
question  to  be  studied.  No  ;  the  drainage  canal  which  can  be 
used  also  for  navigation  must  be  considered.  This  is  a  mere 
remark,  for  I  am  wholly  in  accord  with  the  conclusions  of  his 
report. 

It  is  well  understood  that  irrigation  by  means  of  a  navigation 
canal  is  asked  for  only  as  an  accessory. 

Special  conditions  must  be  had  for  a  complete  mixed  service, 
as  the  General  Reporter,  Mr.  Rytel,  has  shown.  It  is  very  evi- 
dent that  canals  which  drain  marshes  and  have  sufficiently 
large  cross  sections,  must  be  utilized  necessarily  for  carrying 
the  products  of  the  marshes.  These  canals  are  true  water 
ways. 

Holland,  France  and  nearly  every  country  can  give  examples 
of  this  sort. 

Irrigation,  in  connection  with  navigation  canals,  can  only  be 
an  accessory.     This  is  admitted. 

What  we  ask  is  :  — 

1.  That,  in  laying  out  the  line,  attention  shall  be  paid  to  the 
agricultural  groups  to  be  served  and  not  only  to  the  industrial 
and  commercial  ; 

2.  That,  in  studying  the  C}uestion,  the  possibility  of  satisfying 
irrigation  must  be  sought  :  — 

A.  —  By  increasing  the  quantity  of  water  carried  :  — 

1.  In  order  to  be  able  to  irrigate  the  low  lying  cross  parts,  and 

2.  In  order  to  pump  for  high  grounds  ; 

B.  —  By  creating  falls,  in  order  to  produce  the  electricity 
necessary  for  pumping  (for  traction,  for  lighting). 

The  interests  of  navigation  and  agriculture  are  often  the  same 
(for  example  :  canal  du  Midi)  ;  both  need  water. 
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Agriculture  studies  the  construction  of  dams  among  the 
mountains  or  at  least  in  the  high  parts  of  the  valleys,  or 
unnavigable  streams,  concordantly  with  industry,  which  will 
utilize  the  falls  created  to  insure  water  in  the  rivers  and  canals 
in  time  of  drought. 

Agriculture  is  all  ready  to  give  up  water  to  supply  canals  for 
navigation  if  agricultural  watering  be  taken  into  consideration. 

The  costs  will  be  divided  properly. 

The  agricultural  hydraulic  service  pays  all  the  more  atten- 
tion to  dams  as  they  give  a  reserve  of  water  and  power  at  the 
same  time.  Power  act's  to  obtain  water  in  the  lower  parts  of 
the  valley  where  it  would  be  too  difficult  to  bring  it  by  gravity. 
Hence  suppression  of  the  trunks. 

Conclusion.  —  Agriculture  must  not  be  regarded  as  a  ciuan- 
tity  to  be  neglected.  It  is  one  of  the  important  sources  of  rich- 
ness in  all  countries,  but  especially  so  in  France.  It  is  agricul- 
ture which  keeps  industry  alive,  it  furnishes  the  principal  raw 
materials.  Commerce  is  mainly  supplied  by  products  of  the 
soil  (cloths,  wools,  etc.).  Countries  which  neglect  agriculture 
for  pure  industry  are  always  threatened  with  economic  crises. 
Agriculture  is  a  valuable  counterpoise  ;  but  if  agriculture  is  to 
live,  it  must  have  water. 

In  order  to  give  water  to  agriculture,  navigation  and  indus- 
try should  be  its  allies  and  each  one  will  find  its  profit.  One 
part  Mali  be,  the  assistance  of  money  to  build  canals,  to  bring  in 
water,  and  facilities  for  creating  industrial  dams. 

It  is  a  most  interesting  question.  The  use  of  forces  created 
by  waterfalls  opens  a  new  line  which  must  be  studied,  and 
the  study  is  not  yet  ended  ;  it  is  merely  sketched  out  and  it  must 
be  continued. 

The  President.  —  Mr.  Flamant  has  the  floor. 

Mr.  Flamant.  —  It  follows  from  all  that  has  been  said  that 
the  question  has  not  been  completely  studied.  We  have  heard 
of  the  difficulties  between  navigation  and  the  direction  of 
canals.  What  are  these  difficulties?  Some  are  administrative 
and  others  are  technical.  They  must  be  studied  in  each  spe- 
cial case  ;  it  is  a  question  of  kind. 
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Mixed  canals  do  exist  and  others  will  be  built.  The  legis- 
lative, administrative  and  technical  precautions  for  avoiding 
or  lessening  the  disadvantages  of  the  system  must  be  known, 
hence  the  question  should  be  kept  on  the  order  of  business. 

Conditions  vary  greatly  in  different  countries.  Now,  the 
Congress  is  international  and  must  take  up  whatever  interests 
the  engineers  of  all  countries.  The  engineers  of  the  North, 
where  canals  are  specialized,  have  very  clearly  defined  opin- 
ions, but  those  of  the  South  hold  very  different  ideas.  The 
former  tend  to  set  aside  the  conception  of  mixed  canals  which 
we  defend.  The  existing  mixed  canals  in  Russia,  India  and 
the  United  States  cause  difficulties  against  which  we  should 
react. 

I  ask  that  the  study  of  these  ciuestions  be  kept  on  the  pro- 
gramme of  the  next  Congress  and  with  a  greater  precision  than 
has  existed  up  to  now.  Mixed  canals  are  a  special,  but  very 
frequent,  case  of  canals  for  navigation.  A  useful  work  will  have 
been  done  by  stating  clearly  the  difficulties  which  they  offer 
in  practice  and  by  demanding  the  remedies  therefor. 

Hence  I  offer  the  following  proposition  :  — 

The  study  of  the  questions  regarding  mixed  canals  has  not 
yet  been  examined  with  sufficient  thoroughness,  considering 
especially  the  new  ideas  which  have  come  out  in  the  discussion 
which  has  just  taken  place.  It  should  be  kept  on  the  program- 
me of  future  Congresses. 

Mr.  Ger.ard.  —  I  take  the  liberty  of  asking  the  meeting  for 
the  reasons  which  caused  the  General  Reporter  to  abandon  his 
conclusions. 

Mr.  DE  BovET.  —  The  reasons  must  be  sought  in  the  fact  that 
he  was  convinced  by  the  remarks  of  the  speakers. 

Mr.  Ger.\rd.  —  It  is  to  be  regretted  that  the  deliberations 
have  to  be  on  vague  conclusions  ;  I  consider  that,  in  the  pre- 
sent instance,  there  is  no  need  to  abandon  the  conclusions  of 
the  general  report. 

Mr.  DE  BovET.  —  I  cannot  share  Mr.  Gerard's  opinion.  It  is 
not  correct  to  say  that  the  conclusions  are  vague.     It  should  be 
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rememlDered,  furthermore,  that  it  is  the  custom  of  the  Congresses 
not  to  give  out  too  precise  expressions  of  opinon. 

Mr.  Flam-ant.  —  I  hold  to  the  conclusions  which  I  expressed 
by  reason  of  the  new  ideas  put  forth  during  this  discussion  and 
of  which  the  General  Reporter  had  no  knowledge  when  his 
report  was  prepared. 

The  President.  —  The  vote  will  now  be  taken  on  the. 
conclusions. 

Mr.  Gerard.  —  I  move  that  the  vote  be  taken  first  on  the 
conclusions  of  the  General  Reporter. 

The  General  Reporter.  —  With  a  very  slight  difference. 
Mr.  Flamant's  conclusion  is  the  same  as  mine.  The  words  : 
«  and  of  industry  »  can  be  added  to  the  text  of  the  first  con- 
clusion. 

As  to  the  text  of  the  third  conclusion,  I  must  mention  to  you 
that  I  have  received  from  Mr.  Sanjust  di  Teulada,  Reporter,  a 
letter  in  which  he  informs  me  that  he  does  not  share  the 
opinion  of  Mr.  Cucchini  his  fellow  reporter. 

Mr.  Ghargueraud.  —  It  is  very  simple  to  bring  every  one 
into  accord.  We  have  merely  to  adopt  the  conclusions  of  the 
General  Reporter  by  substituting  for  the  3d.  paragraph  the 
proposition  of  Mr.  Flamant.  The  following  modification  could 
be  made  in  the  second  conclusion  :  «  can  be  used,  in  certain 
cases,  for  transporting  ». 

Mr.  de  Hoerschelmann.  —  We  have  heard  the  remarks 
made  by  the  different  speakers.  Hence  we  have  to  vote  on  the 
following  conclusions  :  — 

«  1.  The  establishment  of  a  mixed  canal,  at  once  meeting  the 
requirements  of  navigation  and  of  agriculture,,  raises  numerous 
local  questions  and  therefore  requires  special  consideration  in 
each  particular  case  ; 

»  2.  In  low  lands  well  cultivated  and  with  a  dense  popula- 
tion, irrigation  and  drainage  canals  can  be  utilized  in  some 
cases  for  transporting  agricultural  produce,  manure  and  heavy 
goods  of  bulky  size  and  little  intrinsic  value  : 
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»  3.  The  consideration  of  questions  regarding-  mixed  canals 
is  not  sufficiently  investigated  and  ought  to  be  retained  on  the 
progrannne  of  the  next  Congress.  » 

The  President.  —  As  no  one  wishes  to  make  any  remarks. 
I  declare  the  conclusions  carried. 

The  President.  —  Gentlemen,  we  will  now  take  up  the 
discussion  of  the  fifth  question,  stated  in  these  terms  :  — 

Protection    of   low-lying  land   against   invasion    by   water. 

Here  are  the  conclusions  of  the  General  Reporter  :  — 

i.  The  efficacy  of  insubmersible  parallel  embankments  for 
protecting  low  lying  regions  against  invasion  by  the  water  of 
rivers  is  beyond  doubt  in  certain  cases  ; 

2.  Insubmersible  embankments  can  be  made  of  earth  and 
work  properly  if  they  be  w^at^hed  by  a  well  organized  technical 
service  and  if  repairs  be  made  at  the  proper  moment ; 

3.  Defensive  works  will  be  built  under  the  best  economic 
conditions,  by  carrying  them  on  at  the  same  time  with  works 
for  the  improvement  of  the  ground  to  be  protected ,  against 
floods  ;  it  will  be  necessary,  in  certain  cases,  to  resort  to  artifi- 
cial waste  weirs  ; 

4.  Any  steps  taken  to  protect  a  given-  district  from  floods 
should  be  examined  carefully  with  a  view  to  the  changes  which 
they  cause  in  the  regimen  of  the  river,  both  above  and  below 
the  district.  In  this  respect,  the  enterprises  which  form,  for  a 
given  basin,  a  well  coordinated  and  harmonious  whole  in  all 
their  parts,  have  an  advantage  over  others. 

Mr.  M.AXiMOFF.  —  Certain  regions  are  particularly  exposed 
to  inundations.  This  is  the  case  with  St.  Petersburg.  The 
West  wind  drives  the  water  to  the  bottom  of  the  gulf. 

Under  these  circumstances  the  only  proper  means  for  pre- 
serving the  district  against  invasion  by  water  consists  in  raising 
the  whole  area  of  the  city. 

Considering  the  case  I  have  just  pointed  out,  I  propose  the 
following  conclusion  :  «  It  is  necessary  in  certain  cases  to  raise 
up  all  the  ground  that  is  to  be  protected  from  inundation  ». 


Mr.  Flamant.  —  I  should  like  to  see  the  first  conclusion 
modified  as  follows  :  «  Lateral  embankments  parallel  with  the 
))  river  should  be  built  with  the  greatest  prudence  ;  they  often 
»  do  harm  in  this  way,  that  they  generally  increase  the  floods 
"  of  the  upper  section.  » 

I  consider  that  the  trouble  given  by  these  embankments 
quite  make  up,  as  a  rule,  for  the  advantages  which  they  offer. 

Mr.  Wladimiroff.  —  An  essential  but  little  known  element 
must  be  studied  in  connection  with  this  question  of  the  protec- 
tion of  low-lying  lands  against  invasion  by  water.  It  is  that  of 
the  formation  of  spongey  ice  at  the  bottom  of  rivers  of  Nor- 
thern countries,  and  even  at  points  along  the  shores  of  great 
lakes  like  Lake  Ladoga. 

These  accumulations  of  ground  or  anchor  ice,  which  science 
does  not  yet  explain  completely,  form  real  dams,  especially 
when  they  leave  the  bed  and  rise  up  in  large  masses  against 
the  frozen  surface  of  the  river.  Their  result  is  often  floods, 
and  injuries  under  this  head  may  be  estimated  annually  at 
several  millions  of  rubles  for  Russia  alone. 

The  phenomenon  of  the  formation  of  a  dam  of  spongey  or 
granular  ice  was  first  observed  by  myself  in  1892  on  the  river 
Svir.  The  submerged  part  of  the  cakes  which  formed  the 
dam  was  soft  and  spongey,  while  the  upper  part  had  become, 
under  the  influence  of  a  low  temperature,  quite  hard  and 
smooth. 

Now  that  special  researches  have  been  made,  it  has  been 
found  out  that  broad  and  deep  rivers,  like  the  Neva  and  the 
St.  Lawrence,  are  subject  to  the  formation  of  dams  by  the 
accumulation  of  these  soft  and  spongey  masses  of  ground  ice 
underneath  the  frozen  surface.  The  obsen-ations  made  in 
Russia  and  the  North  of  Anierica  can  be  generalized  and  it  can 
be  supposed  that  the  winter  floods  of  the  river  Terek,  in  the 
Caucasus,  are  due  to  the  same  causes,  although  the  Reporfpr 
gives  no  details  about  the  structure  of  the  ice  on  this  river. 

Hence  it  is  important  when  the  surface  freezes  over  to  study 
the  conditions  of  the  bed  of  the  river,  to  make  sure  of  the  pre- 
sence of  strata  of  ground  ice  and  then  to  examine  the  structure 
and  thickness  of  the  surface  ice,  which  may  give  unexpected 
results.  Then,  with  full  knowledge  of  all  the  conditions,  the 
.solution  of  the  problem  of  the  protection   of  low-lying  lands 
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against  invasion  by  water  in  winter  can  be  sought  in  each  spe- 
cial case. 

The  new  theory  of  the  freezing  of  rivers  may  be  summed  up 
thus  :  — 

1.  Ground  ice,  often  containing  a  great  deal  of  mud,  adheres 
in  more  or  less  thick  strata  to  the  bottom  of  rivers,  especially 
where  rocks,  boulders,  beams,  grasses,  etc.,  are  to  be  found  ; 

2.  This  ice  does  not  spare  lakes  as  some  of  it  forms  even  on 
the  bottom  of  Lake  Ladoga.  As  a  rule,  its  presence  may  be 
looked  for  in  all  masses  of  moving  or  troubled  water  when  the 
temperature  of  the  water  is  at  freezing  and  the  cold  continues  ; 

3.  Ground  ice  is  so  soft  that  an  ordinary  cane  can  be  forced 
into  it  without  effort.  It  is  composed  of  small  ordinary  ice 
cystals,  lightly  connected  together  and  forming  a  spongey 
matter  of  which  the  pores  are  filled  with  unfrozen  water. 
Ground  ice  has  a  large  volume,  owing  to  this  fact,  and  frequent- 
ly presents  a  serious  obstacle  to  the  flow  of  water,  and  so  con- 
tributes to  raising  the  level  of  the  water  in  the  rivers  where  the 
ice  is  found  ; 

4.  Certain  data  allow  the  presumption  that  immediately  after 
the  freezing  of  the  upper  strata  of  water,  the  ground  ice, 
detached  from  the  bed  by  the  heat  of  the  sun.  rises  to  the 
frozen  surface  and  causes  sometimes  regular  inundations  in 
cities  as  has  been  noticed  in  certain  quarters  of  ^t.  Petersburg  ; 

5.  Ground  ice  is  very  sensitive  to  the  least  change  of  tem- 
perature. Under  the  effect  of  the  sun's  rays,  it  becomes  easily 
detached  in  the  shape  of  spongey  cakes  or  blocks,  or  it  rises  to 
the  surface  when  its  volume  becomes  greater  than  the  strength 
of  its  holdfasts  on  the  bed  of  the  river  ;  it  is  then  that  the  ice 
begins  to  run.  The  formation  of  ground  ice  ceases  so  soon  as 
the  surface  is  frozen  ; 

6.  Ground  ice  leaves  the  bed  of  the  river  with  a  buoyant  force 
sufficient  to  raise  and  carry  down  stream  anchors,  iron  chains, 
nets,  large  stones  etc.,  and  so  make  new  dangers  for  navigation; 

7.  The  formation  of  ground  ice  is  due  to  the  lowering  of  the 
temperature  of  all  the  strata  of  water  below  zero  to  — 0.01°  C 
(31.98  F).  This  facilitates  the  junction  of  the  very  small  ice 
crystals  carried  by  the  current  or  the  movement  of  the  water,  as 
well  as  their  adhesion  to  this  or  that  object  or  to  the  bed  of  the 
river  itself.     The  fact  is  that,  constantly  mingled  together  by  the 
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force  of  the  current,  all  the  strata  of  the  river  have  a  nearly 
equal  temperature  from  the  bottom  to  the  surface. 

It  is  very  admissible  that,  under  the  conditions  stated,  the 
bed  of  the  river  may  be  at  a  temperature  below  zero  (-=32°  P), 
and  that  mainly  as  a  consequence  of  the  radiation  of  the  heat  of 
the  ground,  on  clear  nights,  through  the  strata  of  water,  and 
this  facilitates  adhesion  ; 

8.  It  is  high  time  that  the  action  of  ground  ice  in  seas  should 
be  investigated  and  studied,  and  above  all  in  northern  regions, 
l>eginning  at  small  depths,  preferably  along  shore  and  on  bars 
or  banks.  This  ice  must  be  an  essential  element  of  ice  floes 
and  bergs  of  the  polar  regions. 

Mr.  AlAG.ANZiNi.  —  We  have  but  just  become  acquainted 
with  the  conclusions  of  the  General  Reporter  for  the  5th.  ques- 
tion, hence  it  is  not  possible  to  discuss  them  thoroughly.  I 
think  for  my  part,  however,  that  I  ought  to  subscribe  to  these 
conclusions,  which,  for  that  matter,  are  by  no  means  absolute. 

So  far  as  Italy  is  concerned,  I  should  like  to  give  the  section 
an  idea  of  the  system  of  protection  of  the  plains  against  the 
floods  of  the  rivers. 

The  question  of  the  defence  of  the  low  plains,  especially  in  the 
valleys  of  the  Po  and  of  the  rivers  of  the  Eastern  Alps,  has 
always  been  the  object  of  important  studies  and  works. 

An  article  on  this  subject  might  perhaps  have  been  interesir 
ing.  But  it  is  not  the  technical  side  alone  which  has  to  be 
treated.  The  protection  of  low  lying  regions  against  the  over- 
flows of  rivers  and  secondary  streams  is  intimately  connected, 
in  Italy,  with  legislation,  not  only  for  the  administrative  part, 
but  also  in  the  matter  of  expenses  to  be  paid  by  the  State,  pro- 
vinces, districts,  syndical  .associations,  as  the  case  may  be. 
Hence  it  would  have  been  necessary  to  speak  of  the  laws  which 
govern  this  matter.  Now,  the  legislation  on  hydraulic  works 
(rivers  and  torrents),  on  the  division  of  costs  for  carrying  out 
these  worths,  is  with  us  in  a  transition  stage.  Hence  the  Italian 
delegation  has  thought  best  to  present  no  article  on  the  subject 
to  this  Congress. 

The  Italian  Government,  in  order  to  aid  local  action  and  to 
act  vigorously  in  regulating  the  upper  basins  of  streams,  is 
engaged  in  reforming  legislation,  especially  in  what  regards  the 
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share  of  the  State  in  expenses  and  the  assignment  to  its  agents 
of  the  many  duties  now  delegated  to  local  bodies. 

I  should  like,  nevertheless,  by  means  of  a  few  condensed 
figures,  to  give  an  idea  of  the  extent  of  the  cost  of  the  principal 
system  of  levees  now  in  the  hands  of  the  State.  There  are  in 
Italy  nearly  6,000  kilometres  of  insubmersible  levees  bordering, 
on  both  sides,  2,980  kilometres  of  rivers  ;  1,400  agents  have  charge 
of  the  care  of  these  works  under  the  direction  of  the  engineers 
of  the  Corps  of  Civil  Engineers.  The  area  of  the  land  protect- 
ed by  these  works  is  1,600,000  hectares  (=  4,000,000  acres)  with 
a  population  of  2  million  souls  ;  they  are  spread  over  25  prov- 
inces and  610  districts,  and  include  within  their  boundaries 
15  cities  and  48  towns.  This  land,  of  which  the  present  value 
may  be  estimated  at  3.300  million  francs  (=  $637,000,000)  would 
form  but  a  series  of  marshes  and  barren  strips  were  it  not 
for  the  protection  of  the  levees  w^hich  have  allowed  them  to 
be  turned  to  account. 

These  lands  are  even  richer  and  more  fertile  than  the  others 
of  the  same  regions  ;  whereas  the  average  land  tax  paid  per 
hectare  in  all  the  25  provinces  within  which  levees  exist  is 
fr.  6.67,  it  reaches,  on  an  average,  fr.  9.10  in  the  territory  pro- 
tected by  the  embankments. 

Besides  these,  there  are  in  Italy,  4,000  kilometres  (=  2,500 
miles^  of  levees  on  streams  of  less  importance  under  the  care  of 
local  syndical  associations. 

I  hope  that  these  data  Mill  convince  Mr.  Flamant  that  he  has 
been  a  little  rash  in  entirely  condemning  the  system  of  levees. 
So  far  as  Italy  is  concerned,  if  the  troubles  which  may  some- 
times arise  be  weighed  in  the  balance  against  the  advantages 
and  improvements  which  the  levees  have  given  to  agriculture, 
to  hygiene,  to  the  general  prosperity  and  the  finances  of  the 
State,  an  entirely  different  conclusion  will  be  reached. 

Mr.  Ger.ard.  —  I  share  Mr.  Maganzini's  views.  Holland 
and  a  part  of  Lower  Belgium  would  not  be  in  existence  were 
it  not  for  the  dykes  built  in  the  Polders  (1). 


(1)  Polder  is  a  Dutch  word  meaning  properly  «  land  surrounded  by  embank- 
ments ».  It  is  the  name  given  in  Holland  and  elsewhere  to  the  low  marshy 
regions  lying  along  the  shore  of  the  North  Sea  which  have  been  gradually 
drained  and  given  over  to  agriculture  during  the  XVIth.  to  the  XlXth.  centuries. 

17 
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Mr.  Flamant.  —  My  conclusions  were  very  hastily  drawn 
up  ;  I  ask  permission  of  the  meeting  to  make  in  them  a  few 
changes. 

I  wish  particularly  to  explain  that  my  propositions  do  not 
apply  to  streams  of  gentle  flow,  like  those  of  the  Netherlands, 
but  to  rivers  like  the  Loire  which  are  more  or  less  torrential. 

Mr.  Mag.anzini.  —  I  shall  take  the  liberty,  for  my  part,  of  not 
subscribing  to  Mr.  Flamant's  amendment  which  is  inacceptable 
not  only  for  Italy  but  also  for  Holland  and  many  other  flat 
countries. 

There  are  rivers  and  rivers,  and  a  distinction  must  be  made. 
It  is  well  understood  that  the  system  of  levees  is  only  applic- 
able to  plains  through  which  pass  important  rivers  of  regular 
flow,  and  never  fo  mountainous  regions  with  torrential  streams. 
We  elll  agree,  surely,  that  torrents  must  be  regulated  and  held 
in  check  in  another  way.  But  the  present  question  applies 
solely  to  plains,  because  the  matter  here  is  the  «  protection  of 
low-lying  lands  against  invasion  by  water  ».  Neither  the  Gene- 
ral Reporter  nor  I  could  have  dreamed  of  building  levees  along 
the  torrents  of  the  upper  parts  of  a  basin.  For  these  reasons. 
I  stand  by  my  proposition  to  adopt  the  conclusions  of  the 
General  Reporter. 

Mr.  Flamant.  —  I  had  in  mind  only  rivers  of  large  discharge. 

Mr.  Gerard.  —  The  Mississippi  and  the  Po  are  rivers  of  very 
large  discharge. 

Mr.  Flamant.  —  I  agree  gladly  to  the  conclusions  of  the 
General  Reporter,  provided  that  my  observations  appear  on  the 
minutes  of  the  meeting. 

Mr.  DE  Hoerschelmann.  --  The  last  two  conclusions,  handed 
in  by  Messrs.  Maximoff  and  Wladimiroff,  seem  to  me  too 
special.  I  take  the  liberty  of  asking  these  speakers  to  be  so 
kind  as  to  withdraw  their  propositions.  (Agreed  to.) 

The  vote  will  now  be  taken  on  the  conclusions  relating  to  the 
fifth  question. 

The  conclusions  are  :  — 

«  1.  The  use  of  embankments  which  cannot  be  submerged, 
with  the  object  of  preserving  low  districts  from  the  encroach- 
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ment  of  the  water  of  large  rivers  has  succeeded  in  numerous 
cases  ; 

»  2.  Insubmersible  embankments  built  of  earth  can  effect 
their  object  when  the  technical  service  is  well  organized  and 
when  maintenance  works  are  well  executed  ; 

»  3.  The  maximum  of  economic  efficiency  is  reached  by  the 
erection  of  protective  works  and  by  the  simultaneous  execution 
of  agricultural  improvement  works  in  the  protected  districts  : 
sometimes  it  is  necessary  to  nave  an  artificial  outlet  for  the 
water  ; 

»  4.  Every  step  to  be  taken  against  the  encroachment  of  the 
water  should  consider  the  changes  which  such  steps  might  pos- 
sibly bring  about  in  the  regimen  of  the  river  both  above  and 
below. 

»  It  is  therefore  advisable  to  execute  only  such  works  as  will 
form  a  complete  whole,  well  proportioned  in  all  its  details  and 
applicable  to  the  entire  basin  of  the  river.  » 

The  President.  —  I  call  for  the  vote  on  the  conclusions 
which  have  just  been  read. 
The  conclusions  are  adopted. 
The  meeting  adjourned  at  6.30  P.  M. 


FIRST  AND  SECOND  SECTIONS  TOGETHER. 
FIFTH    SESSION 

Saturday  niorning,  June  6.  1908 
Mr.  DE  HoERSCHELMANN  ill  the  chair. 


The  meeting  was  called  to  order  at  9  o'clock. 
The  President  : 

Gentlemen^ 

Before  taking  up  the  question  of  the  applications  of  armored 
concrete  to  river  constructions  and  maritime  works,  I  have  the 
honor  once  more  to  call  your  kindly  attention  to  paragraphs 
16  and  il  of  our  By-laws.  This  I  do  in  accordance  with  the 
desire  of  the  Secretary  General  of  the  Permanent  Association 
for  whom,  were  these  paragraphs  not  strictly  observed,  it 
Vvould  be  impossible  to  prepare  the  minutes  of  the  meetings  of 
the  Congress. 

In  other  words,  the  length  of  a  speech  is  limited  to  fifteen 
minutes  and  each  speaker  can  take  the  floor  but  twice  on  the 
same  subject.  Again,  each  speaker  is  earnestly  requested  to 
hand  to  the  Secretary  the  text  of  his  remarks  as  soon  as  he 
can,  and,  under  all  circumstances,  within  the  twenty-four 
hours  at  latest. 

Is  Mr.  Drouginine,  General  Reporter  of  the  communications 
on  the  application  of  armored  concrete  to  hydraulic  construc- 
tions, present  ? 

Mr.  Belelioubsky.  —  Mr.  Drouginine  has  asked  to  be  ex- 
cused ;  it  is  impossible  for  him  to  attend  the  meeting. 
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The  President.  —  As  Mr.  Drouginine  is  absent,  allow 
me  to  read  you  the  conclusions  of  his  general  report.  These 
conclusions  are  expressed  as  follows  : 

1.  Armored  concrete,  into  the  composition  of  which  Portland 
cement  enters,  should  not  be  used  in  sea  water  without  the 
addition  of  some  substance  suited  to  protect  it  against  the  action 
of  such  water  ; 

2.  The  use  of  concrete  in  sea  water  is  only  that  of  an  auxiliary, 
to  facilitate  the  carrying  on  of  the  work ;  for  example,  in 
building  caissons  for  the  construction  of  foundations  at  great 
depths  ;  but  armored  concrete  is  by  no  means  to  be  considered 
as  an  integral  part  of  works  or  as  able  to  stand  the  various 
forces  to  which  the  works  are  exposed  ; 

3.  The  use  of  armored  concrete  is  also  to  be  avoided  on 
inland  navigation  works  at  which,  by  reason  of  tides,  winds 
or  certain  currents,  the  fresh  water  may  become  mixed  with 
water  from  the  sea  ; 

4.  The  use  of  armored  concrete  should  be  avoided,  so  far  as 
possible,  in  those  parts  of  hydraulic  works  exposed  to  the 
direct  action  of  frosts,  unless  this  action  be  prevented  by  pro- 
tective measures  ; 

5.  Where  works  are  founded  on  piles,  it  seems  well  to  saw  off 
the  piles  below  the  level  at  which  ice  forms  ; 

6.  It  would  be  well  not  to  use  armored  concrete  in  works 
exposed  to  frequent  changes  in  the  pressure  of  the  water  (dams, 
locks,  etc.),  so  long  as  the  phenomena,  caused  in  the  mass  of 
concrete  by  reason  of  its  permeability,  have  not  been  determined 
experimentally. 

The  President.  —  Gentlemen,  Mr.  Abramoff,  General  Re- 
porter for  the  communications  relating  to  the  applications  of 
armored  concrete  to  maritime  works,  has  had  to  be  excused ;  in 
his  absence,  I  shall  ask  Mr.  de  Roummel,  President  of  the 
Second  Section,  to  lay  the  question  before  you. 

Mr.  de  Roummel  reads  the  conclusions  expressed  in  the 
reports  of  Messrs.  Voisin,  Moeller  and  Nicholsky  and  also  men- 
tions the  report  by  Mr.  Wouter-Cool,  which  describes  a  variety 
of  works  built  in  the  sea. 
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Mr.  DE  RouMMEL.  —  Gentlemen,  it  follows,  from  the  extracts 
which  you  have  just  heard,  that  it  is  very  hard  to  reach  a  wholly 
radical  conclusion  about  the  applications  of  armored  concrete 
to  hydraulic  works  and  that  it  would  be  premature  to  wish  to 
reach  a  final  decision  on  this  point.  It  is  my  opinion  that  the 
conclusions  might  be  the  same  for  the  second  section  as  for  the 
first. 

Mr.  Probst.  —  Gentlemen,  I  prop-^se  that  the  examination 
of  the  conclusions  about  armored  concrete  be  put  off  until  the 
General  Reporter  can  have  disentangled  your  respective  conclu- 
sions and  until  it  be  possible  to  have  a  thorough  discussion  of 
each  special  point. 

The  President.  —  I  am  opposed  to  an  ajournment,  as  a 
matter  of  fact,  but  I  would  ask  Mr.  Probst  to  say  until  when 
he  wishes  to  put  off  the  session. 

Mr.  Probst.  —  I  propose  to  hold  to-day's  session  at  1  P.  M. 

Mr.  Belelioubsky.  —  I  would  state  that  the  General  Repor- 
ter has  said  that  he  could  not  come. 

The  President.  —  Those  who  are  in  favor  of  adjourning 
until  one  o'clock  will  please  rise. 
The  proposal  to  meet  later  is  lost. 

The  President.  —  Does  any  one  wish  the  floor? 

Mr.  VoisiN.  —  Considering  that  the  conclusion  of  the  first 
and  second  sections  should  be  identical,  it  seems  to  me  hard 
and,  in  any  case,  it  would-  be  a  matter  of  regret  to  adopt  the 
conclusions  which  have  been  read. 

It  is  said  that  cement  mortars  are  always  destroyed  in  the 
sea,  and,  consequently,  that  armored  concrete  should  only  be 
used  for  temporary  work. 

Now,  we  have  to-day,  especially  at  Southampton,  an  example 
of  armored  concrete  which  has  stood  for  more  than  ten  years 
without  showing  any  signs  of  destruction. 

Again,  nothing  in  the  reports  presented  bears  out  the  pessi- 
mistic conclusions  against  which  I  rise. 
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On  the  contrary,  it  is  proper  to  be  on  one's  guard  as  I  have 
been  in  my  conclusions. 

So,  I  propose  either  to  take  up  my  own  conclusions  which 
are  very  moderate  or  else  to  adopt  none,  so  as  not  to  engage  the 
future  under  conditions  which  we  may  have  cause  to  regret. 

The  President.  —  Mr.  Valdes  Humaran. 

Mr.  Valdes  Humaran.  —  I  agree  with  most  of  the  reporters 
in  the  matter  of  the  easy  decomposition  of  cement  mortar  in  the 
sea  ;  but  for  natural  cements,  like  the  so-called  Mediterranean 
Portland  or  grappier  (1)  cement  from  Teil,  which  come  from 
very  uniform  limestone  beds  and  contain  a  large  amount  of 
silica  and  very  little  alumina,  I  can  state  positively  that,  taking 
as  a  basis  the  results  given  by  our  works  which  have  been  in 
existence  for  forty  years  and  my  own  personal  experience  of 
28  years,  they  behave  admirably  in  sea  water,  as  during  this 
long  period  they  have  become  as.  compact  as  stone,  so  much  so 
that,  in  order  to  demolish  a  part  of  the  old  quays  built  with  this 
excellent  material,  explosives  had  to  be  used. 

The  idea  was  then  put  forth  to  use  grappier  cement  for  build- 
ing the  great  monolithic  blocks  of  the  new  Barcelona  break- 
water, already  described  at  the  Congress  of  Milan,  at  the  time 
of  the  preliminary  tests,  and  which  I  find  incorrectly  described 
in  a  few  of  the  reports  heard,  in  this  sense  that  these  blocks  are 
not  made  of  armored  concrete. 

The  great  monolithic  blocks  at  Barcelona  are  made  of  con- 
crete molded  in  the  ordinary  way  without  any  kind  of  streng- 
thening, either  at  the  base,  in  the  longitudinal  walls  or  in  the 
intermediate  bulkheads,  and  it  is  just  this  special  feature  of 
their  construction  which  tends  to  solve  two  questions  of  the 
highest  importance,  namely  :  to  avoid  the  more  or  less  rapid 
decomposition  of  the  armored  concrete  due  to  its  constant  im- 
mersion in  sea  water,  and  to  obtain  a  maximum  economy  of 
first  cost  by  not  resorting  to  expensive  materials. 

These  blocks  are  now  currently  made,  and  I  think  it  may  be 
interesting  for  my  colleagues  to  have  a  little  information  as  to 

(1)  In  the  manufacture  of  cement  the  Grappier  is  a  mixture  of  the  undercal- 
cined.  the  overcalcined  and  fragments  of  hydrated  limes.  It  makes  a  slow  set- 
ting cement  of  excellent  quality.     Trad. 
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the  present  way  of  making  them.  You  know  already,  Gentle- 
men, that  these  blocks  are  towed  afloat,  like  an  ordinary  barge, 
and  that  they  are  placed  very  easily  by  means  of  valves  which 
are  opened  all  together  and  worked  from  the  upper  edge.  This 
being  done,  their  filling  must  be  provided  for  ;  this  is  the  pro- 
blem where  solution  had  to  be  sought  and  we  believe  that  it  has 
been  solved  successfully. 

The  direct  deposit  of  the  concrete  in  the  compartments  under 
water  was  not  to  be  thought  of  on  account  of  the  inevitable 
washing  out  of  the  mortar.  The  use  of  small  artificial  filling 
blocks  was  forbidden  rightly  on  account  of  the  difficulty  of 
obtaining  with  this  system  a  perfect  bond  between  the  two 
distinct  sorts  of  materials  of  the  outside  envelope  and  the  inside 
body.  These  conditions  led  to  the  use  of  natural  stones  of 
which  the  dimensions  were  neither  too  large  nor  too  small  so  as 
to  avoid,  on  the  one  side,  the  alleged  disadvantage  against  arti- 
ficial blocks  and  on  the  other,  that  arising  from  an  exaggerated 
reduction  of  the  voids  to  be  filled  with  mortar. 

The  problem  consists  in  filling  the  compartments  by  means 
of  medium  sized  rough  stones  to  a  height  of  1.40  m.,  sufficient 
to  ballast  the  caisson  and  to  find  a  satisfactory  way  for  filling 
the  voids  after  having  pumped  out  the  water. 

The  long  experiments,  to  which  various  systems  of  tests  gave 
rise  and  especially  the  use  of  injecting  pumps,  which  did  not 
yield  good  results  on  account  of  the  more  or  less  quick  choking 
of  the  tubes,  in  spite  of  the  great  fluidity  of  the  mortar,  will 
not  be  described.  Then,  resort  was  had  to  the  direct  pouring 
in  of  the  mortar  at  many  points  by  usinge  rich  and  rather  fluid 
concrete,  counting  on  the  combined  action  of  weight  and  shock. 
The  result  was  surprising,  and  the  filling  was  perfect  as  was 
found  by  the  volume  of  the  mortar  which  was  exactly  equal 
to  that  of  the  voids,  and  by.  the  compactness  of  the  finished 
block. 

This  question  so  simply  solved  was  a  true  Columbus'  egg  ;  the 
old  molds  were  changed  and  replaced  by  others  which  were 
much  more  practical  and  allowed  tiro  successive  blocks  to  be 
built. 

The  method  followed  has  been  described  in  a  special  article  ; 
the  process  adopted  is  due  exclusively  to  Messrs.  Monda  and 
Gonzalo,  the  engineers  of  the  work,  who  thus. gave  a  new  proof 
of  their  ingenuity. 
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The  concrete  of  which  the  caisson  block  is  constructed  is 
made  of  grappier  cement  from  Teil,  in  the  following  propor- 
tions per  cubic  metre  :  — 

For  the  bottom  :  300  kilogrammes  (=  660  pounds)  of  cement, 
800  litres  (=  28.55  cu.  ft.)  of  gravel,  400  litres  (=  14.27  cu.  ft.) 
of  sand.  For  the  outside  walls  and  the  bulkheads,  the  propor- 
tions of  sand  and  gravel  are  the  same  but  400  kilogrammes 
(=  880  pounds)  of  cement  were  used. 

The  sides  and  bottoms  of  the  blocks  are  not  wholly  water 
tight  under  the  effect  of  the  pressures  to  which  the  walls  are 
subjected,  and  for  these  it  was  necessary  to  resort  to  a  coating 
of  mortar  made  of  cement  and  fine  sand  in  the  proportions 
of  one  volume  of  cement  to  one-and-a-quarter  iwlumes  of 
sand.  The  water  tightness  obtained  in  this  way,  if  it  be  not 
absolute,  is  at  least  quite  sufficient  for  the  time  of  towing  and 
complete  setting  in  place,  an  operation  which  lasts  about  three 
hours,  during  which  the  water  filtering  in  rises  to  a  maximum 
height  of  2  or  3  centimetres  on  the  bottom  of  the  block. 

The  time  spent  in  making  a  caisson,  including  all  the  ope- 
rations described,  is  about  eighty-five  hours. 

The  yard  is  large  enough  to  build  20  blocks  a  year,  giving 
to  each  a  month  for  drying.  If  the  time  for  seasoning  were 
reduced  to  twenty-five  days,  the  number  of  blocks  would  be  24, 
which  represents  a  length  of  446.40  m.  of  the  jetty  at  the  line  of 
the  base  of  the  superstructure.  But,  considering  that  smooth 
water  must  be  waited  for  in  order  to  use  these  big  caisson 
blocks,  a  space  is  prepared  in  the  outer  harbor  sufficiently  large 
and  deep  to  hold  eight  of  these  units,  so  as  to  clear  the  yard 
when  more  blocks  have  been  made  than  the  state  of  the  sea  will 
allow  to  place. 

In  accordance  with  the  finally  approved  unit  prices  for  the 
manufacture  and  sinking  of  these  monoliths  the  cost  per  lineal 
metre  is,  everything  included,  1,403.72  pesetas  (=-  $271.76),  and 
that  of  a  lineal  metre  of  masonry  of  the  breakwater  is  33.42  pe- 
setas (:=  S6.45). 

Such,  Gentlemen,  is  the  information  which  completes  the 
description  of  this  new  system  of  caisson  blocks  which  has 
already  given  good  practical  results,  and  which  would  cer- 
tainly give  still  better  if  you  would  kindly  lend  it  your  assis- 
tance in  reaching  a  higher  degree  of  perfection. 
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Mr.  MuLLER.  —  Gentlemen,  I  think  that  many  of  you  will 
be  surprised  at  the  resolutions  of  the  General  Reporter. 

I  am  astonished  at  finding  only  negative  solutions  at  all 
points.  I  think  that  the  positive  results  obtained  should  also 
have  been  mentioned.  The  advantages  of  armored  concrete 
over  other  materials  appear  clearly  from  the  many  works  on 
which  it  has  been  employed.  The  advice  to  refrain  from  using 
armored  concrete  in  fresh  water,  where  frosts  are  abundant, 
cannot  be  sustained.  There  are  at  Berlin  bank  revetments  and 
quay  walls  made  of  armored  concrete  which  have  stood  well 
for  18  years,  or  since  1890.  All  the  tests  made  up  to  now 
on  inland  waterways  speak  in  favor  of  armored  concrete,  be 
they  walls  or  revetments,  steep  or  sloping.  In  like  manner, 
so  far  as  piles  are  concerned,  nothing  unfavorable  is  known. 
Piles  of  armored  concrete  have  stood  particularly  well.  I  have 
mentioned  in  my  report  a  great  many  advantages  obtained  by 
the  use  of  armored  concrete.  In  the  matter  of  inland  navigable 
highways,  the  question  is,  I  believe,  thoroughly  cleared  up  and 
armored  concrete  can  be  well  recommended  for  the  revetments 
of  banks.  This  is  why  I  propose  again  to  treat  the  question  in 
so  far  as  it  concerns  inland  navigable  highways 

The  President  asks  Mr.  Miiller  to  make  his  proposition  in 
writing. 

Mr.  MuLLER.  —  Here  is  how  I  should  state  my  proposition  : 

«  May  the  meeting  decide  :  — 

'>  1.  That  the  use  of  armored  concrete  on  inland  navigable 
highways  shall  form  the  object  of  a  question  at  the  next  Con- 
gress ; 

))  2.  That  the  results  observed  in  the  use  of  armored  concrete 
in  maritime  constructions  might  be  set  forth  in  the  shape  of 
communications.  » 

Mr.  ScHULTZE.  —  Like  the  preceding  speaker,  I  must  express 
my  astonishment  that  the  conclusions  of  the  General  Reporter 
should  be  so  extraordinarily  unfavorable.  It  seems  to  me 
that  the  disadvantages  have  been  too  much  noticed  and  the  ad- 
vantages have  been  too  little  brought  out.  I  have  obtained  this 
impression,  that  good  results  have  been  found  on  inland  naviga- 
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ble  highways.     I  would  ask  that  the  following  be  introduced 
into  the  Miiller  proposition  :  — 

«  In  view  of  the  favorable  results  obtained  so  far  by  the  use 
of  armored  concrete  on  inland  navigable  highways....  » 

Mr.  MuLLER.  —  I  accept  this  amendment. 

The  President.  —  I  ask  you  to  state  your  proposition  in 
writing. 

Mr.  Belelioubsky  says  that  he  will  speak  in  German  and 
then  sum  up  his  remarks  in  French. 

For  the  sake  of  greater  clearness,  the  question  will  be  divided 
into  two  parts  :  — 

1.  The  use  of  armored  concrete  on  inland  navigable  high- 
ways ; 

2.  The  use  of  armored  concrete  in  maritime  constructions. 

I  have  read  the  five  reports  handed  in  and  I  must  support  the 
observations  of  Messrs.  Miiller  and  Schultze.  All  the  reports 
speak  favorably  of  armored  concrete.  In  my  opinion,  one  can- 
not help  recommending  its  use  on  inland  waterways. 

We  all  know  that  the  use  of  armored  concrete,  made  of  Port- 
land cement,  has  given  rise  to  many  different  opinions  during 
the  past  ten  years.  The  discussion  is  still  going  on  as  to  whether 
the  favorable  results  are  greater  than  the  unfavorable.  In  the 
Moeller  report,  Wilhelmshafen,  it  is  said  that  an  addition  of  trass 
is  to  be  recommended,  details  of  the  mixture  are  also  given. 
Mr.  Voisin  also  gives  examples  of  work  carried  out  and  advises, 
in  ending,  to  add  other  materials  to  the  concrete  so  as  to  avoid 
the  penetration  of  sea  water.  The  outside  can  also  be  covered 
with  a  rich  coating.  I  believe  that  theoretical  researches  have 
shown  that  the  use  of  armored  concrete  in  maritime  construc- 
tion has  not  yet  been  cleared  up  entirely.  The  advice  to  add  other 
materials  to  the  armored  concrete  is  good.  In  my  opinion  the 
resolutions  could  be  broadened.  Of  late  years,  tests  have  also 
been  made  in  Russia  in  relation  to  the  addition  of  volcanic  pro- 
ducts in  the  construction  of  ports.  The  Ministry  of  Commerce 
(Department  of  Maritime  Constructions)  has  discovered  a  great 
bed  of  pozzuolana  in  the  Crimea.  I  might  exhibit  samples  of 
these  additional  materials  which  are  to  be  recommended. 
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Gentlemen,  I  agree  fully  with  Professor  Miiller's  proposal  that 
the  application  of  armored  concrete  to  river  constructions  be 
inserted  as  a  ciuestion  in  the  programme  of  the  next  Congress, 
the  importance  of  the  use  of  armored  concrete  in  works  of  this 
sort  being  a  recognized  fact.  But  the  ciuestion  of  the  applica- 
tion of  armored  concrete  to  maritime  constructions  might  re- 
main on  the  programme  as  a  communication  while  waiting  un- 
til the  studies  relating  thereto  become  further  advanced.  In 
any  event,  I  think  that,  m  the  matter  of  applying  armored  con- 
crete in  fresh  water,  a  conclusion  could  be  drawn  up  saying  : 
that,  for  constructions  in  fresh  water,  armored  concrete  should 
be  recognized  as  being  very  important  both  technically  and 
economically. 

As  to  the  application  of  armored  concrete  to  maritime  works, 
I  do  not  think  that  a  negative  expression  can  be  made  on  this 
point.    The  most  that  we  can  say  is  that  the  application  of  ar 
mored  concrete  in  sea  water  can  be  made  when  every  precaution 
for  preventing  the  mortar  from  being  dissolved  has  been  taken. 

It  is  known  that,  in  the  concrete  employed  in  maritime  con- 
structions, the  cement  is  composed  of  free  lime  which  might  be 
attacked  by  the  water  of  the  sea.  The  resolution  of  the  Section 
as  to  the  application  of  armored  concrete  to  these  constructions 
might  be  made  subject  to  the  reserv^e  that  this  question  be 
studied  in  all  its  bearings. 

Mr.  WoRTMAN.  —  I  too.  Gentlemen,  have  been  struck  by  the 
conclusions  of  the  General  Reporter  which  contain  a  negative 
judgment  about  the  application  of  armored  concrete  to  hydraulic 
works  in  sea  M^ater. 

In  Holland,  several  important  works  have  been  carried  out 
with  armored  concrete.  These  have  been  exposed  to  the  action 
of  salt  water  and,  so  far,  th6  results  have  been  quite  satisfac- 
tory. For  the  last  eight  years,  trass  has  been  added  in  the  Ne- 
therlands to  Portland  cement  for  all  concrete  structures  exposed 
to  the  action  of  sea  water.  The  concrete  blocks  for  the  Sche- 
vening  jetties  have  been  made  with  mortar  composed  of  one 
part  of  trass  to  two  parts  of  Portland  cement,  which  has  given 
good  results. 

I  think  that  it  would  be  well  to  have  the  question  of  the  ap- 
plication of  armored  concrete  to  maritime  constructions  placed 
on  the  order  of  business  of  the  next  Congress  and  therefore  I 
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agree  with  Mr.  Muller's  proposal.  It  is  desirable  that  a  study  of 
this  subject  should  continue. 

I  would  also  invite  your  attention,  Gentlemen,  to  the  tests  I 
made  at  Ymuiden  and  of  which  mention  was  made  in  the 
report  of  Mr.  Wouter-Cool.  Test  beams  2  metres  long  were 
made  of  armored  concrete  at  Ymuiden  and  were  then  loaded  at 
the  middle  with  a  weight  of  400  kilogralmmes,  so  as  to  bring  on 
the  iron  a  tensible  strain  of  1,200  kilogrammes  per  square  cen- 
timetre {=  17,000  lbs  per  sq.  in.).  These  beams  were  placed  at 
a  level  midway  between  low  and  high  tides,  and  were  left 
exposed  in  this  way  to  the  alternate  action  of  the  sea  water  and 
the  air  for  three  years.  At  the  end  of  this  time,  these  beams, 
which  showed  no  formation  of  fissures,  were  broken  and  the 
iron  was  found  wholly  intact.  This  is  rather  a  satisfactory 
result  in  favor  of  armored  concrete,  but  it  is  necessary  that  fur- 
ther tests  of  this  kind  and  other  studies  be  made  in  order  to 
cast  light  on  the  question  before  us. 

The  President.  —  Gentlemen,  we  have  here  three  proposi- 
tions on  the  subject  of  the  conclusions  :  that  of  Mr.  Voisin, 
that  of  Mr.  Miiller  in  which  Mr.  Schultze  joins,  and  finally  that 
of  Mr.  Belelioubsky. 

Mr.  Belelioubsky.  —  I  accept  the  resolution  offered  by 
Mr.  Miiller. 

The  President.  —  This  being  so,  there  remain  only  the 
proposal  of  Mr.  Miiller  and  that  of  Mr.  Voisin. 

Mr.  Voisin,  will  you  be  so  kind  as  to  read  all  your  conclusions 
as  you  would  like  to  see  them  expressed. 

Mr.  Voisin  reads  the  conclusions  of  his  report. 

Mr.  Voisin.  —  I  will  add  that  if  the  second  Section  should 
not  think  that  it  could  adopt  conclusions  of  this  sort,  which 
are  very  moderate,  then  I  would  accept  the  proposition  of 
Mr.  Miiller,  that  is  to  say,  the  adjournment  of  all  conclusions, 
provided  that  the  consideration  of  armored  concrete  be  placed 
as  a  question  in  the  order  of  business  of  the  next  Congress,  both 
as  regards  its  use  in  fresh  and  salt  water. 

The  President.  —  Can  we  not  agree  on  this  point? 


—  270  — 

Messrs.  Muller  and  Schultze.  —  Our  proposition  could  be 
stated  in  this  way  :  «  That,  in  view  of  the  great  importance  of 
»  these  materials  and  of  the  favorable  results  obtained,  the 
»  limits  of  the  use  of  armored  concrete  on  inland  navigable 
»  highways  appear  as  a  question  in  the  order  of  business  of 
»  the  next  Congress,  and  that  the  limits  of  the  use  of  armored 
))  concrete  in  maritime  works  be  also  discussed  by  the  same 
»  Congress.  » 

The  President.  —  There  only  remains  now  to  vote  on  the 
conclusions  of  Mr.  Miiller.  Those  who  do  not  consent  to  accept 
these  conclusions  will  please  rise. 

Mr.  VoisiN.  —  I  must  remind  you  that  I  only  accept  Mr.  Miil- 
ler's  proposition  if  my  first  conclusions  be  not  adopted.  Fur- 
thermore, I  have  drawn  up  the  following  new  conclusions. 

The  President  reads  Mr.  Voisin's  second  conclusions  which 
are  as  follows  :  — 

«  So  far  as  the  use  of  armored  concrete  in  the  sea  is  cdncern- 
»  ed,  if  it  be  the  part  of  prudence  to  appear  very  reserved,  it  is 
»  also  to  be  considered  that  the  first  results  are  encouraging  and 
»  that,  by  adopting  a  certain  number  of  precautionary  meas- 
y  ures  intended  to  prevent  sea  water  from  penetrating  (such  as 
»  those  mentioned  by  various  reporters),  armored  concrete  gives 
"  the  means  of  carrying  out  certain  works  in  special  cases  in 
»  which  other  materials  are  less  advantageous.  » 

Mr.  ViTTA.  —  I  consider  that  armored  concrete  has  not  yet 
been  tested  as  it  should  be  to  allow  its  use  as  ordin- 
ary materials  are  used  ;  hence  I  accept  willingly  the  motion 
which  has  been  proposed  to  adjourn  the  solution  of  this  ques- 
tion to  the  next  Congress.  This  motion  has  one  advantage  :  we 
hope  for  good  success  from  armored  concrete,  and  the  new 
tests,  which  will  be  undertaken  with  the  precautions  pointed  out 
by  several  reporters,  will  serve  as  experiments  which  will  be 
fruitfully  discussed  at  the  next  Congress.  Our  information  will 
then  be  more  exact  and  we  shall  be  in  position  to  give  a  vote  of 
confidence.     This  is  why  I  accept  the  motion. 

Mr.  Mallet.  —  The  two  motions  before  us  are  not  contra- 
dictory,   and    if   you   will    accept   Mr.   Voisin's   as    the    first, 
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Mr.  Miiller's  comes  legitimately  and  naturally  second.     I  believe, 
furthermore,  that  this  is  the  opinion  of  a  part  of  the  Committee. 

The  President.  —Will  the  Secretary  please  read  the  whole  ? 

The  following-  is  the  text  of  the  proposed  motion  :  — 

«  1.  As  to  the  use  of  armored  concrete  in  the  sea,  if  prudence 
»  counsel  reserve,  it  is  to  be  considered  that  the  first  results  are 
»  encouraging  and  that,  by  means  of  the  adoption  of  a  certain 
»  number  of  precautionary  measures  intended  to  prevent  pene- 
»  tration  by  sea  water  (such  as  those  pointed  out  by  several 
»  writers),  armored  concrete  allows  the  carrying  out  of  certain 
»  works  in  special  cases  where  other  materials  offer  fewer  ad- 
»  vantages  ; 

»  2.  Seeing  the  favorable  results  of  experience  and  the  great 
»  importance  of  armored  concrete,  its  application  to  highways 
»  of  inland  navigation  and  to  maritime  works  should  be  put 
»  down  as  a  question  in  the  order  of  business  for  the  next  Con- 
»  gress.  » 

The  President.  —  The  two  proposed  conclusions  are  thus 
united.  It  remains  to  be  found  out  whether  Mr.  Miiller 
consents. 

Mr.  MuLLER  agrees. 

The  President.  —  Allow  me  to  call  for  the  vote  (1)  on  thf 
conclusions  as  they  have  just  been  drawn  up.  If  any  one  object 
he  will  please  rise. 

No  one  rises. 

The  conclusions  are  carried  unanimously. 

The  meeting  adjourned  at  H  o'clock. 


(1)  In  accordance  with  anicle  14  of  the  By-laws  of  the  Permanent  Interna- 
lional  Association  of  the  Congresses  of  Navigation  :  «  Communications  are 
1)  neither  voted  on,  nor  considered  at  general  meetings  ». 


FIRST  SECTION 
(Inland    Navigation) 

SIXTH    SESSION 

Saturday    morning,    June    6. 
Mr.  DE  HoERSCHELMANN  in  the  chair. 


The  meeting  was  called  to  order  at  11  o'clock. 

The  President.  —  Gentlemen,  we  will  now  take  up  the 
examination  of  the  second  communication  which  is  stated  in 
these  terms  :  — 

Ways  in  which  the  Governrnent  and  various  interested  par- 
ties can  share  in  supplying  the  funds  necessary  for  the  develop- 
ment of  inland  navigation,  including,  if  needs  be,  the  faculty 
to  be  conferred  on  the  Government  of  obtaining  possession  of  a 
part  of  the  land  which  will  be  improved  alongside  of  the  new 
waterways. 

The  General  Reporter,  Mr.  Kounitzky,  has  the  floor. 

The  General  Reporter  mentions  that  he  has  found  it  a 
very  difficult  task  to  sum -up  the  articles  presented  by  the 
reporters  ;  he  thanks  them  for  the  remarkable  works  submitted 
by  them  to  the  deliberations  of  the  Congress.  He  then  reads 
his  general  report  and  lays  down  the  following  conclusions  :  — 

«  1.  Of  all  the  financial  means  for  creating  and  improving 
inland  navigation  lines,  the  ordinary  State  budget  is  the  most 
regular  and  the  one  most  to  be  recommended. 

»  Loans  are  justifiable  in  countries  where  the  navigation 
lines  are  in  a  primitive  condition  or  where  the  ordinary  resour- 
ces of  the  budget  are  also  insufficient. 
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»  They  can  be  redeemed  by  taxes  levied  on  the  boats  and  by 
special  rates  on  the  increase  in  value  of  the  lands  and  buildings 
adjoining-  the  new  route.  The  organizations  and  institutions 
which  are  interested  can  obtain  redeemable  grants  from  the 
State. 

»  The  taxes  should  absorb  only  a  part  of  the  profit  obtained 
by  the  reduction  of  the  cost  of  transportation  due  to  the  estab- 
lishment or  improvement  of  a  line  of  navigation. 

»  Taxe^  should  form  a  separate  account  and  their  levy  snould 
cease  from  the  time  that  the  different  expenses  are  met. 

»  The  rates  on  the  increased  value  of  land  and  buildings 
should  not  exceed  in  amount  the  half  of  the  increased  value. 

»  The  construction,  maintenance  and  direction  of  the  prin- 
cipal navigation  lines  should  remain  wholly  in  the  hands  of  the 
State,  the  different  parties  interested  being  able  to  take  part  by 
lending  their  financial  aid  and  as  members  of  the  Inspection 
Committees  : 

»  2.  In  order  to  facilitate  the  establishment  and  improvement 
of  navigation  lines  and  local  branches  with  these  lines  and  to 
guard  against  speculation  in  land  values,  the  law  should  give 
the  State  and  the  organizations  and  institutions  interested,  the 
right  of  dispossession  in  all  cases  in  which  this  may  be  consid- 
ered indispensable  for  the  public  welfare. 

)>  Sufficient  land  should  be  condemned  to  provide  not  only 
for  needs  of  construction  but  also  for  a  future  extension  of  the 
establishments  and  installations  connected  with  the  navigable 
highway,  and  to  prevent  speculation. 

»  The  condemned  ground  may  be  leased  to  interested  par- 
ties, and  it  may  be  resold  at  cost  price  but  only  under  wholly 
exceptional  circumstances  ; 

»  3.  Local  bodies  (municipalities,  boroughs,  associations,  in- 
dustrial societies,  etc.)  may  be  entrusted  to  secure  the  funds 
necessary  for  the  construction,  extension  or  improvement  of 
river  ports,  landings,  docks  and  warehouses  and  for  the  various 
equipments  of  these  ports,  as  well  as  for  the  local  lines  of  ap- 
proach and  connection  from  settlements,  factories  and  centres 
of  production  to  the  navigable  highway. 

»  These  funds  can  be  obtained  by  means  of  a  loan  guaranteed 
by  special  taxes  levied  on  the  loading  and  discharging  of  boats 
as  well  as  on  the  increased  value  of  land  and  buildings. 

18 
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»  It  would  be  necessary  to  organize,  for  this  purpose,  syn- 
dicates or  special  bodies  along  the  highways  of  inland  naviga- 
tion. 

»  The  State  can  share  in  these  financial  arrangements  by 
subsidies  which  are  to  be  paid  back  ; 

»  4.  To  manage  lines  of  inland  navigation,  to  find  the  mov- 
able plant  for  transportation  and  to  provide  the  various  installa- 
tions in  river  ports,  private  enterprise  is  admissible  in  the  form 
of  concessions,  subsidized  or  not  by  the  State  or  by  public 
bodies  ; 

))  5.  As  a  first  step  toward  inducing  private  enterprise  to 
become  more  or  less  interested  in  the  improvement  of  highways 
of  inland  navigation,  it  must  be  assured  of  as  great  stability  as 
possible  by  means  of  legislative  action  without  injury  to  public 
interests  ; 

»  The  development  of  the  system  of  navigation  lines  and  the 
raising  of  the  necessary  funds  should  be  the  object  of  a  regular 
programme  worked  out  by  the  State  with  the  aid  of  all  inter- 
ested organizations  and  institutions.  » 

The  President.  —  Mr.  Escalas  has  the  floor. 

Mr.  Esc.\LAS.  ■ —  It  is  hard,  upon  a  mere  hearing,  to  form  a 
clear  idea  of  the  conclusions  just  read  by  the  General  Reporter. 
With  no  desire  to  change  these  in  any  way,  I  should  like  to 
offer  a  few  considerations  as  to  the  part  which  private  initiative 
should  play  in  the  matter  of  inland  navigation. 

The  State  is  not  bound  to  provide  for  everything.  As  in 
many  other  conditions  of  economic  life,  it  should  do  no  more 
than  what  is  indispensable.  Private  initiative,  individual  or 
collective,  is  the  seed,  the  germ  to  which  the  State  owes  the 
necessary  care  for  its  development.  That  which  is  inadmissibl'3^ 
is  the  indifference  of  Governments  to  such  vital  questions. 
Their  duty  is  to  stimulate  drowsy  initiatives  and  to  become 
the  prime  movers  of  commercial  and  industrial  life. 

Considering  the  administrative  systems  of  most  States  and  the 
demands  of  modern  river  traffic,  the  development  of  inland 
navigation  cannot  be  conceived  without  governmental  cooper- 
ation. 

In  spite  of  very  different  economic  conditions,  in  spite  of  the 
very  varied  action   of  sea   ports  and   especially  of   ports   with 
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inland  connections,  it  may  be  said,  that  most  of  them  owe  what 
they  have  become  to  direct  and  pecuniary  support  of  States. 
Save  the  English  proprietary  ports,  such  as  Cardiff  and  Pe- 
narth,  save  other  ports  belonging  to  railway  companies  and 
handled  as  industrial  or  commercial  enterprises,  and,  finally, 
others  like  Barcelona,  which  is  developing  daily  with  its  own 
means,  there  are  few  which  have  not  received  directly  or 
indirectly  from  the  State  the  subsidies  necessary  for  their  es- 
tablishment or  for  their  enlargement. 

As  a  matter  of  principle,  therefore.  State  aid  seems  indispen- 
sable for  favoring  the  development  of  inland  navigation,  and 
the  more  so  as  rivers  and  canals  demand,  on  the  same  ground 
as  railways,  State  intervention  just  in  order  to  make  the  service 
regular,  to  lay  down  the  economic  dispositions  to  be  taken  for 
carrying  on  indispensable  works,  to  exercise  the  necessary 
right  of  eminent  domain,  to  watch  over  interests  m  the  same 
field  and  sometimes  in  opposition. 

In  spite  of  all  this,  Governments  should  assist  in  the  success 
of  private  initiatives  only  to  the  point  where  these  may  be 
considered,  for  a  longer  or  shorter  period,  as  being  of  general 
interest.  The  State  does  not  owe  an  equal  amount  of  aid  and 
protection  to  every  port  ;  it  should  concentrate  its  support, 
reserve  it  for  those  which  are  or  could  be  in  position  to  com- 
pete with  the  other  ports  of  the  world.  This  is  what  the  cha- 
racter of  modern  economic  struggles  demands. 

Germany  may  be  proud  of  having  prepared  the  most  complete 
plan  of  inland  navigation  in  existence,  spending  largely  but 
judiciously  to  endow  herself  with  the  canals  from  Dortmund  to 
the  Ems,  from  the  Elbe  to  the  Trave,  to  dig  the  navigable  high- 
way which  joins  Stettin  to  Swinemunde  and  that  from  Pillau 
to  Koenigsberg,  casting  millions  into  the  Rhine,  the  Oder,  the 
Elbe,  the  Weser,  etc.,  in  order  to  fill  them  to  the  full  with  pro- 
ductive riches. 

Now,  it  is  just  this  nation  which  offers  us  a  marked  example 
of  the  way  in  which  Governments  can  assist  in  private  enter- 
prises. It  was  a  Westphalian  manufacturer,  Mr.  Frederic  Har- 
tort,  who,  after  persevering  efforts,  brought  about  in  1869  the 
creation  of  the  Central  Association  for  the  Development  of  Navi- 
gation on  the  German  Rivers  and  Canals  (Cpntrnl-Vorein  jilr 
Hcbung  der  deutschen  Fluss-  und  Kanalschiffahrt)  and  the  pre- 
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sentation  of  the  official  project  for  a  navigable  highway  be- 
tween Ruhrort  and  Emden. 

That  is  certainly  the  plan  to  follow.  Considering  that  in 
creating  or  developing  inland  navigation,  many  elements  are 
brought  into  play  :  agriculture,  industry,  commerce,  the  landed 
property  of  the  basins  considered,  it  is  to  be  desired  that  the 
initiative  start  from  these  elements  themselves.  But  once  the 
probabilities  of  success  for  the  enterprise  are  established  and 
the  influence  which  its  being  carried  out  may  have  on  the  col- 
lective interests  of  the  nation,  the  State  should. guide  and  pro- 
tect this  initiative  and  place  upon  it  the  official  stamp  with  all 
the  benefits  which  this  involves. 

The  State  can  first  of  all  favor  the  enterprise  by  exempting 
the  st)ciety  which  is  formed  from  general  and  special  taxes  or 
at  least  by  reducing  these  last.  It  can  also  start  a  quick  form 
of  official  assistance  by  giving  its  guarantee,  after  approval  by 
its  technical  department,  which  might,  if  needs  be,  take  the 
initiative  itself  of  these  plans  and  projects. 

Among  the  facilities  which  Governments  may  give  to  collect 
the  funds  necessary  for  carrying  out  the  works,  subsidies  must 
be  mentioned  in  the  first  place,  these  either  to  be  paid  all  at 
once  after  having  appeared  in  one  or  several  successive  appro- 
priation bills,  or  paid  over  in  the  form  of  a  certain  proportion 
of  the  value  of  the  works  as  these  are  completed.  The  State 
can  also  facilitate  the  emission  of  loans  or  give  the  money 
directly  to  the  societies  and  let  them  have  the  advantage  of  a 
rate  of  interest  lower  than  that  current.  Lastly,  there  is  noth- 
ing to  prevent  granting  premiums  to  river  navigation,  such  as 
those  given  to  certain  maritime  companies,  in  proportion  to  the 
tonnage  carried  and  the  distance  travelled,  or  to  make  conces- 
sions on  entrance  dues  into,  regions  where  construction  is  lack- 
ing. This  construction  can  itself  be  favored  in  this  way,  so  as 
to  bring  into  use  an  equipment  of  national  manufacture. 

It  is  understood  that  all  the  measures  mentioned  are  not  to 
be  adopted  together  ;  they  must  only  be  resorted  to  in  excep- 
tional cases  and  the  rule  cannot  be  the  same  for  all  countries. 
The  administrations  of  the  different  regions  have  to  determine 
the  best  system,  answering  in  each  case  to  the  public  interest, 
and  any  taking  of  sides  would  be  accompanied  with  sad  con- 
sequences. 

By  applying  similar  arrangements  according  to  circum.stances 
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as  they  arise,  Governments  will  see  the  birth  of  great  under- 
takings without  which  their  peoples  cannot  carry  on  any  suc- 
cessful struggle  under  the  modern  conditions  of  commercial 
activity. 

The  President.  —  Mr.  Mallet  has  the  floor. 

Mr.  Mallet.  —  it  seems  very  hard,  in  such  complex  ciues- 
tions,  to  say  exactly  what  steps  should  be  taken. 

I  agree  with  Mr.  Escalas  on  this  subject.  In  order  that  it 
may  be  considered,  1  request  that  the  conclusions  of  the  Gene- 
ral Reporter  be  completed  by  the  following  addition,  on  the 
wording  of  which  Mr.  Escalas  and  I  agree  : 

«  The  application  of  these  projects  is  subordinate  to  the  spir- 
it, customs  and  legislation  of  each  State  ;  it  can  have  no  uni- 
form nor  absolute  character.  » 

The  President.  —  Mr.  Maximoff  has  the  floor. 

Mr.  Maximoff.  —  While  accepting  the  conclusions  of  the 
General  Reporter,  I  take  the  liberty  of  seconding  the  observa- 
tions just  presented  by  Mr.  Escalas.  It  is  important  that 
private  initiative  should  be  highly  appreciated  under  all  cir- 
cumstances and  that  its  development  should  be  furthered. 

Private  initiative  seems  to  me  especially  desirable  for  mixed 
enterprises,  that  is  to  say,  those  which  combine  the  interests  of 
navigation,  of  irrigation  and  of  the  factories  using  hydraulic 
power. 

In  these  cases,  the  administrative  machinery  is  too  clumsy 
and  the  State  will  never  be  able  to  obtain  from  such  enterpri- 
ses as  great  productiveness  as  would  a  private  society. 

The  President.  —  Mr.  Ptschelnikoff  has  the  floor. 

Mr.  Ptschelnikoff.  —  Among  the  communications  which 
appear  on  the  order  of  business  of  the  first  section,  there  is  a 
question  of  creating  new  pecuniary  resources  with  the  view  of 
favoring  the  development  of  inland  navigation. 

I  consider  it  useful  and  desirable  that  such  resources  should 
be  created,  therefore  I  take  the  lil^erty  of  laying  before  you 
what  follows  : 

Under  the  law.  Russian  inland  navigation  is  considered  as 
free  of  all  taxes.     In  order  to  develope  and  extend  navigation. 
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the  Government  has  granted  free  use  of  the  towpaths  covering 
a  strip  of  ground  10  sagenes  [=  70  feet)  wide  on  each  bank  of 
the  river. 

Nevertheless,  the  provinces  [zemstvos],  cities,  towns  and  even 
villages  tax  navigation  for  the  use  of  these  towpaths,  as  well 
as  for  passing  under  bridges,  while  they  spend  nothing  with 
the  direct  object  of  improving  the  navigable  highways. 

The  taxes  for  passing  under  bridges  are  much  greater  than 
the  costs  of  manoeuvring  these  bridges. 

At  some  points  the  dues  are  so  high  that  they  completely  cover 
all  the  costs  of  maintaining  the  bridges  ;  all  the  same,  these 
bridges  are  not  built  for  the  needs  of  navigation. 

As  a  matter  of  fact.  Russion  navigation,  which  the  law  holds 
free  of  all  dues,  is  taxed  for  the  benefit  of  cities,  towns  and  the 
province. 

The  Government  frees  navigation  in  the  interest  of  the  nation, 
whereas  the  ])rovince,  the  villages  and  the  towns  overload  it 
with  taxes. 

It  is  to  be  noticed  that  Russian  navigation  is  not  grouped  in 
the  form  of  societies.  As  every  one  works  on  his  own  account, 
there  is  no  possibility  of  acting  methodically  in  the  interests 
of  navigation,  and  all  the  more  is  this  the  case  as  there  exists 
no  right  of  taking  part  in  the  delil)C'ration.^  which  have  as 
their  object  the  improvement  of  the  operation  of  the  waterways. 

In  order  to  jirovide  a  remedy  for  this  situation,  it  is  very 
desirable  to  have  institutions  of  navigation  formed  with  a  deter- 
mined radius  of  action,  these  institutions  to  have  the  same 
rights  as  Committees  of  the  Exchange  and  as  River  Commit- 
tees. 

I  propose  the  formation  of  these  societies  by  radii,  because 
they  are  indispensable  on  account  of  the  great  extent  of  our 
country  and  the  economic  conditions  which  control  our  navi- 
gation. 

On  the  other  hand,  it  is  impossible  to  intrust  the  interests 
which  are  occupying  our  time  to  a  single  central  society  of 
navigation. 

I  ask  the  Congrt'ss.  therefore,  to  be  so  kind,  in  view  of  our 
discussion  relative  to  the  creation  of  pecuniary  resources  for 
the  development  of  inland  navigation,  as  to  express  an  opinion 
on  the  following  fundamental  questions  :  — 

1.  Is  it  desirable  to  exempt  navigation  from  dues  which  are 
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not  intended  to  be  used  for  the  maintenance  and  improvement 
of  navigable  highways  ? 

2.  Is  it  desirable  to  form  navigation  societies  by  radii  in 
order  to  increase  the  commerce  of  these  highways  ? 

Thi^  President.  —  Mr.  Kounitzky  has  the  floor. 

Mr.  KoLXiTZKV.  —  1  agree  willingly  to  Mr.  Mallet's  pro- 
position which  is  in  perfect  accord  with  the  spirit  of  the  various 
rei)orts  presented.  Furthermore,  there  is  no  contradiction  be- 
twt'cn  it  and  my  own  conclusions. 

Mr.  EscALAS.  —  I  take  the  liberty  of  asking  the  General 
Reporter  to  be  so  kind  as  to  read  the  complete  text  of  what  is 
proposed. 

The  General  Reporter  reads  once  more  the  general  con- 
clusions. 

These  propositions  are  accepted  by  the  meeting  (il. 

The  meeting  adjourned  at  noon. 


(1)  111  accordance  with  Article  14  of  the  By-laws  of  the  Permanent  Inlerna- 
lional  Association  of  the  Congresses  of  Navigation  :  «  Communications  are 
»  neitlier  voted  on.  nor  considered  at  general  meetings  ». 


FIRST  SECTION 
(Inland  Navigation; 

SEVEjN^TH    sessiox 

Saturday  afternoon,  June  6.  1908. 
Mr.  DE  HoERSCHELMANN  in  the  chair. 


The  meeting  was  called  to  order  at  12.10  P.  M. 

The  President.  —  The    third   communication    of   our   pro- 
gramme has  to  be  examined  ;  it  is  stated  thus  :  — 
Hydfometric  Service,  Prevision  of  Floods  and  of  Depths  of  Water. 

Mr.  Kleiber,  the  General  Reporter,  had  to  be  excused  for  not 
being  able  to  be  present  at  the  meeting. 

Mr.  Maximoff  has  been  so  kind  as  to  undertake  to  read  the 
general  report,  and  I  ask  you  to  notice.  Gentlemen,  that  this 
article  gives  no  conclusions. 

Mr.  Maximoff  communicates  to  the  meeting  the  work  of  !he 
General  Reporter. 

The  President.  —  I  thank  Mr.  Maximoff.  Mr.  Valentini 
has  the  floor. 

Mr.  Valentini.  —  1  do  not  wish  to  abuse  the  patience  of  the 
members  of  the  section  at  the  moment  when  the  labors  of  the 
Congress  are  approaching  their  end  ;  I  take  the  liberty,  how- 
ever, of  saying  to  you  a  few  words  on  the  subject  of  a  question 
which  I  wish  to  submit  to  the  examination  of  the  section. 

The  motion  as  to  which  I  should  like  to  have  you  take  a  deci- 
sion seems,  at  first  sight,  to  offer  only  a  theoretical  interest ;  as 
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a  matter  of  fact,  the  question  is  one  of  real  importance  for  na- 
vigation and  boatmen,  and  your  approval  vv^ould  involve  a  prac- 
tical conclusion  which  would  be  of  the  utmost  use  for  all  coun- 
tries. 

Considering  that  the  science  of  the  prevision  of  floods  and  low 
water  is  founded  entirely  on  hydrometric  and  pluviometric  ob- 
servations ;  considering,  on  the  other  hand,  that  if  these  obser- 
vations are  made  on  a  large  scale  in  some  countries,  they  are 
but  little  employed  in  others  ;  as,  furthermore,  the  methods  of 
observation  are  susceptible  of  improvement,  I  offer  the  follow- 
ing motion  :  — 

«  There  should  be  established  on  the  greatest  scale  and  by  all 
»  possible  means  a  large  number  of  hydrometric  and  pluvio- 
»  metric  observation  stations,  furnished  with  the  most  highly 
»  approved  self-registering  apparatus  ;  and  existing  stations 
»  should  also  be  developed  and  improved.  » 

The  President.  —  Mr.  Oppokoff  has  the  floor. 

Mr.  Oppokoff  (in  German:.  —  This  third  communication 
of  the  First  Section  of  the  Xlth.  Congress  is  the  only  one  which 
treats  of  practical  navigation  and  of  the  scientific  study  of  rivers 
considered  as  forming  a  part  of  physical  geography  and  espe- 
cially of  the  new  branch  of  this  science  called  «  potamology  »  or 
the  special  study  of  rivers. 

Considering  this  question  from  this  i)oint  of  view,  that  is  to 
say  frojn  the  specially  scientific  point  of  view  of  the  ap- 
plication of  the  data  obtained  by  the  aid  of  hydrometry,  the 
relatively  narrow  frame  of  this  communication  might  have 
been  made  a  little  wider. 

Still,  without  going  too  far  beyond  the  limits  assigned,  I  take 
the  liberty  of  using  the  time  reserved  for  me  to  call  the  atten- 
tion of  the  members  of  the  section  to  three  pamphlets  which 
I  have  published  in  reply  to  the  third  communication  but  which 
unfortunately,  could  not  appear  in  time  and  do  not  figure  among 
the  publications  of  the  Congress.  You  will  hear  of  them 
through  other  channels  ;  it  is  in  this  way  that  the  first  pamphlet 
appears  in  the  Biillrfin<;  of  fhp  Jmpprial  Academy  of  Sr?rnces 
at  St.  Petersburg. 

These  three  communications    treat    of    the    studv    of    river 
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discharge  regimen  during  different  years  and  periods  of  years  ; 
they  show,  besides,  certain  recently  obtained  new  data  as  the 
result  of  the  study,  pursued  during  more  or  less  long  periods  of 
time,  on  the  relation  which  exists  between  atmospheric  precipi- 
tations and  the  discharge  of  river  basins. 

I  shall  hand  the  President  a  brief  resume,  in  French  and 
German,  of  these  three  pamphlets,  in  order  that  mention  may 
be  made  of  them  in  the  minutes  of  the  proceedings  of  the  Con- 
gress. The  members  of  the  section  who  are  interested  in  the 
questions  treated  in  these  pamphlets  can  look  them  up  in  the 
originals. 

I  propose  at  most  that  the  question  of  the  relation  of  the 
regimen  of  rivers  to  atmospheric  precipitations  and  other  con- 
ditions and  local  circumstances  of  the  flowing  off  of  water  be 
set  down  in  the  order  of  business  of  the  next  Congress. 

The  title  of  the  first  of  the  communications  which  I  have  just 
mentioned  is  :  — • 

Simple  method  for  studying  the  regimen  of  rivers  during  dif- 
ferent years  and  its  application  to  the  Basin  of  the  Dnieper. 

Its  objets  is  to  invite  your  attention  to  a  very  simple  method, 
by  means  of  which  all  the  characteristic  pecularities  of  flow  in 
a  given  river  basin  can  be  made  clear  in  detail  even  without 
having  exact  and  long  continued  data  about  the  discharge,  and 
having  at  hand  only  observations  made  of  the  level  of  the  rivers. 

This  method  can  be  applied  verj^  easily  even  to  large  rivers, 
because,  if  it  be  very  difficult  to  obtain  data  about  the  river 
discharge  —  and  this  is  especially  the  case  with  large  rivers  — 
the  observations  made  on  the  height  of  the  levels  are  numerous 
and  cover  long  series  of  years. 

The  base  of  this  system  is  very  simple  :  it  consists  of  the  gra- 
phic comparison,  during  a  series  of  years,  of  the  curves  of  oscil- 
lation of  the  level  in  the  course  of  each  year  with  the  mean  or 
normal  curve  of  the  same  oscillations  drawn  during  a  long 
period  of  years  at  the  same  ix)int  of  observation. 

This  curve  is  reproduced,  on  the  chart  alongside  of  the  first, 
for  each  series  of  annual  observations. 

The  detailed  results  of  this  method,  applied  to  the  basin  of  the 
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Dnieper,  are  enumerated  at  the  end  of  the.  above-named  mono- 
graph which  has  been  distributed  to  the  members  of  the  Con- 
gress (1). 

The  second  communication  is  called  :  — 

Periodic  variations  of  loiuj  duration  in  t/ic  discharf/e  of  river.'i 
and  in  the  atmospheric  precipitation  in  river  basins. 

Its  principal  object  is  to  bring  out  the  existence  of  oscillations 
in  the  curve  of  the  flow  of  the  water,  oscillations  which  cover 
periods  of  several  years  and  depend  upon  analogous  variations 
in  the  ciuantity  of  atmospheric  precipitation  in  river  basins. 

It  must  be  remarked  that  it  is  easy  to  draw  false  conclusions 
from  the  sudden  and  progressive  drop  of  the  discharge  and  of 
the  flow  of  the  waters  in  general,  if  no  account  be  taken  of  the 
periodical  variations  of  the  atmospheric  precipitations  and  of 
the  discharges  of  river  basins,  as  is  ])roved  by  the  example  of 


(1)  Tiie  author  does  not  stop  at  a  mere  comparison  of  the  normal  curves 
of  level  and  those  belonging  to  each  year  :  he  also  examines  parallelly  on  the 
same  sheet  the  variations  of  atmospheric  precipitations  and  of  the  tempera- 
ture of  the  basin  for  every  year  in  regard  to  the  normal  quantity  of  pre- 
cipitation and  the  mean  temperature. 

For  the  last  two  curves,  the  indications  are  made  monthly,  for  the  curves  of 
level  ihey  are  made  evei'y  five  days. 

By  means  of  this  graphic  comparison  ot  the  hydrometric  and  meteorologic 
data,  the  author  has  been  enabled  to  prepare  a  complete  and  demonstrative 
table  of  the  distribution  of  the  discharges  and  precipitations  from  the  end  of  the 
year  1876  to  \90b  for  the  entire  basin  of  the  Dnieper  above  Kief,  for  an  area  of 
Sis, 575  square  kilometres  (=  129.565  square  miles)  as  well  as  in  three  other 
parts  of  the  basin,  forming  altogether  four  graphic  charts,  one  for  the  whole 
liasin  and  each  of  the  others  for  one  of  the  parts. 

The  author  was  able  thus  to  determine  the  intimate  relation  which  exists 
betM-een  the  variations  of  the  normal  height  of  the  level  of  rivers,  especially  in 
summer  and  autumn,  and  the  corresponding  variations  of  the  atmospheric 
precipitations  of  the  same  l)asin. 

He  could  also  note  the  difference  and  the  characteristic  peculiarities  shown  by 
the  variations  of  the  meteorological  elements  and  of  the  heights  of  the  levels 
in  their  simultaneous  movements  during  the  same  years,  in  several  parts  of 
the  basin  of  the  Dnieper  which  differ  from  each  other  in  their  relief,  their 
vegetable  stratum  and  by  other  local  conditions  of  discharge. 

These  observations  in  their  turn  allow  a  few  conclusions  to  lie  drawn  on  the 
subject  of  the  influence  of  the  local  factors  on  the  discharge  of  the  river. 
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ihe  Austrian  engineer  Weix,  who  predicted  every  seventy  yeare 
a  similar  drop,  not  only  partially  in  river  basins,  lint  in  all 
cultivated  countries  (1). 

The  third  article  is  entitled  :  — 

On  the  accumulation  and  consumption  of  humidity 
in  the  soil  of  the  basins  of  rivers  flowing  through  plains  (2). 

Summing  up  this  third  article,  the  speaker  utters  the  desire 
to  see  his  conclusions  verified  for  other  liasins  in  flat  countries. 


(1)  The  author  has  had  recourse  to  a  Avhole  series  of  long  time  ohservations 

which  bear  on  precipitations  and  on  dischari^'es  and  in  part  also  on  the  level  of 
rivers. 

From  the  examination  of  the  graphic  charts  which  accompany  the  text,  it 
follows  that  the  oscillations  of  the  discharge,  not  only  the  absolute  but  also  the 
relative  ones,  as  well  as  those  of  the  coefficient  of  the  discliarge,  compared  with 
the  mean  value  of  the  five  years  curve  of  observations,  are  parallel  to  the  varia- 
tions of  atmospheric  precipitations  in  river  basins. 

The  duration  of  these  oscillations  is  muek,less  than  that  of  the  35  year  periods 
for  the  variation  of  the  climate,  according  the  Bruckner. 

The  identity  of  the  progression  of  the  oscillations  of  the  precipitations  and 
discharges  is  shown  simultaneously  for  a  few  periods  in  different  river  basins. 

The  existence  of  these  periodic  oscillations  is  confirmed  by  the  examination 
of  the  data  of  tlie  discharges  and  precipitations  of  the  Elbe,  in  Bohemia,  from 
1874-1895  and  ol"  its  tril)utary.  the  Zale.  from  1872-U'Ol.  liy  observations  on  four 
less  important  rivers  of  North  America  from  1863  to  1900  and.  finally,  by  the 
personal  work  of  the  author  on  the  data  of  the  Dnieper  from  1870  to  1901. 

The  author  also  mentions,  and  compares  them  with  the  mean  value  of  tlie 
five  years  observations,  the  older  and  also  the  surer  data  (such  as  the 
unchangingness  of  the  beds  of  rivers)  relating  to  variations  of  levels  in  the 
Seine  at  Paris  from  1731  to  1858,  of  the  Rhine  at  Diisseldorf.  from  1800  to  1879 
and  of  the  Dnieper  near  Ekaterinoslaw.  from  1852  to  1907. 

(2)  This  communication  shows,  by  the  studies  and  comparisons  made  by  the 
author  during  twenty-nine  years,  from  1877  to  1905.  of  the  data  relating  to  the 
precipitations  and  discharges  of  the  basin  of  the  Dnieper  above  Kief,  that  the 
precipitations  of  this  basin,  of  which  the  area  is  335,575  square  kilometres  and 
in  whicli  the  mean  annual  precipitation  is  0  m.  554  (=  21.81  in.*,  cannot  suffice 
for  evaporation  during  periods  of  drought  which  often  happen  in  two  consecu- 
tive years. 

This  lack  can  only  be  made  up  liy  the  absorption  of  the  humidity  of  the 
ground  and  in  part  of  the  subterranean  waters  which  are  reached  by  the  roots 
of  plants  and  trees,  for  example  in  marshes  and  marshy  forests. 

Such  an  «  expenditure  «  or  «  consumption  »  is  restored  in  the  wet  years  which 
follow  the  dry  years  when  the  reserves  of  dampness  and  subterranean  water. 
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of  which  the  permeable  soil,  and  the  continental  climate  may 
be  comparable  with  those  of  the  basin  of  the  Dnieper. 

The  President.  —  The  majority  of  the  Executive  Committee 
is  of  the  opinion  that  there  is  no  reason  for  drawing  up  any 
conclusions  on  the  subject  of  the  third  communication  (1). 

Mr.  Valentini.  —  StilL  it  is  to  be  desired  that  the  Section 
of  the  Congress  lend  its  authority  to  the  proposition  to  create 


absorbed  dui-ing  the  previous  years  «  accumulate  »  or  more  strictly  speaking, 
are  reconstituled  in  the  soil  of  the  basin. 

This  conclusion  follows  from  the  examination  of  the  diti'erence  between  the 
quantity  of  the  precipitations  and  that  of  the  discharges  of  the  various  hydro- 
graphic  years,  and  especially  during  the  damper  years  which,  as  a  rule,  follow 
immediately  after  the  dry  years. 

The  difference  thei.  becomes  exceedingly  great  and  cannot  be  explained  at  all 
by  a  high  evaporation,  as  the  temperature  reached  in  damp  years  in  the  basin  of 
the  Upper  Dnieper  is  generally  below  the  normal. 

The  great  absorption  of  the  precipitations  of  the  basin  can  only  be  caused 
under  such  conditions  by  the  soil  of  the  basin  which  has  been  dried  up  by  the 
preceding  years  of  drought.  On  the  other  hand,  it  is  generally  noticed  during 
dry  years  that  there  is  little  difference  between  the  discharge  and  the  atmospheric 
precipitations  ;  this  difference  is  far  from  corresponding  with  the  real  quantity 
of  evaporation  of  the  basin  during  the  warm  and  dry  years,  in  which,  as  the 
result  of  the  evaporation  of  the  vegetal)le  stratum,  all  the  water  fallen  on  the 
damp  bottoms  and  a  part  of  the  subterranean  water  is  absorl^ed.  The  mean 
value  of  the  atmospheric  precipitations  for  a  period  of  several  years  is  0.419  m 
(i=  16.50  in.)  in  the  basin  of  the  Upper  Dnieper  ;  it  corresponds  to  the  mean  loss 
of  humidity  by  evaporation.  Comparing  this  mean  value  with  the  difference 
between  the  atmospheric  precipitations  and  discharges  during  various  years,  it 
is  noticed  that  the  maximum  quantity  of  «  consumption  »  of  humidity  of  the  soil 
during  dry  years  and  that  of  «  accumulation  »  during  the  following  more  rainy 
years  are  nearly  equal  to  each  other  and  that  they  reach  the  remarkable  height 
of  0.110  m.  (=^4.33  in.).  Hence  they  are  ditring  certain  years  but  slightly  inferior 
to  the  mean  annual  discharge  of  the  basin,  «hich  is  0.135  m.  (-^  5.315  in.)  or 
24.3  °'o  of  the  water  which  falls. 

The  observation  of  the  insufficiency  of  the  water  which  falls  for  evaporation 
and  the  reseiwes  of  moisture  of  the  soil  during  dry  years  is  certainly  significant 
and  explains  the  hydrologic  part  played  by  forests  and  marshes  in  general  and 
their  influence  on  the  flow  of  rivers  especially  at  low  water. 

The  author  dwells  on  the  explanation  of  the  hydrologic  part  taken  by  marshes, 
the  influence  of  which  has  been  less  studied  than  that  of  forests. 

(1)  In  accordance  with  Article  14  of  the  By-laws  of  the  Permanent  International 
Association  of  the  Congresses  of  Navigation  :  «  Communications  are  neither 
voted  on.  nor  considered  at  general  meetings  ». 
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hydrometric    and   pluviometric    stations.     This    was    the    sole 
object  of  the  conclusion  which  I  drew  up. 

The  study  of  this  question  might  be  placed  on  the  programme 
of  the  next  Congress. 

The  President.  —  It  is  needless  to  say  that  no  one  will 
dispute  a  truth  recognized  by  all  the  world.  I  consider,  how- 
ever, that  it  is  not  worth  while  to  draw  up  any  conclusion. 

Mr.  Valentint.  —  I  thought  it  useful  to  give  my  motion  the 
authority  of  the  Congress.  But  I  shall  not  dwell  longer  on  the 
subject. 

Mr.  El.-\guine.  —  The  system  of  points  of  observation  should 
be  extended  as  much  as  possible  and  their  number  should  be 
increased,  considering  that  the  observers,  who  obtain  interesting 
and  useful  conclusions  for  navigation  by  their  studies  on  the 
previsions  of  high  tides,  have  but  a  restricted  series  of  instru- 
ments at  their  disposal.  For  this  reason,  I  second  Mr.  Valenti- 
ni's  proposition. 

The  meeting  adjourned  at  12.30  P.  M.  without  taking  any 
decision. 
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FIRST    SESSiOX 

Monday  1st.  June,   1908  (Afternoon). 
Messrs.  de  Roummkl  and  ni-:  Schokalsky  presiding, 


Meeting  commenced  at  '2.30  P  M. 

Mr.  Prksiuent.  —  In  the  name  ut'  llie  (Jonnuittee  of  Organisa- 
tion, of  my  Russian  Colleagues  and  of  myself,  allow  me  to  otTer 
you  our  heartiest  welcome.  By  the  presence  uf  this  large  gathe- 
ring of  men  of  science  and  of  the  distinguished  representatives  of 
the  ditTerent  countries  assembled  here  with  the  object  of  working 
together  towards  one  common  goal  for  the  benefit  of  ocean  navi- 
gation, I  am  sure  that  our  work  will  de  desserving  of  the  task 
which  we  are  about  to  undertake.  His  Excellency  the  Ministei-  for 
Commerce  and  Industry  has  told  you  to  day  that  the  Imperial  Rus- 
sian Ministry  has  done  all  that  is  possible  to  facilitate  the  members 
in  their  study  of  the  harbours  maritime  works  in  llussia.  You 
have  or  will  receive  an  official  copy  of  a  volume  giving  a  descrip- 
tion of  the  Russian  Harbours.  Moreover  in  the  Exhibition  in  the 
library  you  will  be  able  to  study  the  plans,  models  and  maps  of  our 
maritime  works. 

Finally,  I  should  draw  your  attention  tn  the  fact  that  an  excur- 
sion will  be  organised  after  the  Congress  has  terminated,  to  inspect 
the  Harbours  at  Helsingfors,  Riga,  Windau  and  Lilian.  For  this 
purpose  the  most  comfortable  and  largest  transatlantic  steamboat 
the  «  Moscou  »  has  been  placed  at  the  disposilioti  uf  the  members 
of  the  Congress. 

For  my  part,  Gentlemen,  I  can  assure  you  that  all  my  zeal  and 
all  my  best  efforts  will  not  be  lacking  in  conducting  to  a  good  result 
the  discussions  which  we  are  about  to  commence,  but  I  ask  for 
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youi"  kind  cooperation  and  indulgence  because  I  am  not  very  fami- 
liar with  the  French  language. 

Before  proceeding  to  the  order  of  the  day,  I  would  ask  your  per- 
mission to  read  articles  10  and  17  of  the  revised  Statutes  of  our 
Association  which  will  be  necessary  to  observe  during  the  discus- 
sions, in  order  to  avoid  any  misunderstan(Hng  during  the  course  of 
debate. 

The  speakers  will  receive  tly  leaves  on  whicli  they  are  asked  to 
furnish  us  without  delay,  the  subject  matter  of  their  discussion. 

It  is,  gentlemen,  with  the  firm  belief  that  our  work  will  produce 
fruitfid  results  that  I  declare  the  first  session  of  the  second  section 
of  the  Xlth.  Congress  oi)en.  (Applause.) 

Gentlemen,  according  to  the  agenda  of  the  day  we  have  to  dis- 
cuss to-day,  the  first  (juestion,  namely  :  — 

Fislici'ii  Harboiti's  and  Harbours  of  Refuge  for  Ihe  Coasfiiuj  Trade. 

Mr.  Gkneral  IIepgrter.  —  The  question,  which  we  are  going  to 
discuss,  is  presented  for  the  first  time  to  an  International  Congress; 
it  has  been  treated  in  four  different  reports,  by  Mr.  Wilhelms  (Ger- 
many), Messrs  Bottemanne  and  Van  Oordt  (Netherlands), Mr.  Silitch 
(Puissia)  and  Mr.  Carey  (England). 

The  following  is  the  resume,  I  have  to  submit  in  my  general 
report  :  — 

If  the  reports  are  compared  one  with  another,  a  great  uniformity 
of  views  of  the  various  authors  on  the  subject  of  the  question  of  the 
provision   of  Fishery   Harbours   and  Harbours  of  ilefuge  is  noti 
ceable. 

In  Germany  as  well  as  in  the  Netherlands  and  Russia,  tlie  pi(jvi- 
sion  of  harbours  of  refuge  and  fishery  harbours  contributes  to  the 
development  of  the  fishing  industry  and  of  the  coasting  trade; 
from  this  fact,  the  great  importance  of  such  ports  is  recognised  by. 
the  Governments  of  these  countries,  which  subsidize  them  and 
materially  aid  entreprises  which  arise  from  the  domain  of  industry. 

The  evolution  produced  in  the  fishing  industry  owing  to  the  intro- 
duction of  trawling  nets  and  steamers,  the  rapid  increase  in  the 
quantity  of  the  fish  caught  and  the  development  of  the  i-ail  com- 
niiinif^ation  to  insure  the  consignment  of  tlie  lisli  fresh  to  the 
iidand  markets  of  consumption  have  called  forth  tbe  necessily  in 
(iermany  and  Holland  of  enlarging  the  old  fishery  Imrlxmis  and 
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of  providing  others,  equipped  in  such  a  manner  as  corresponds  to 
the  exigencies  of  this  industry. 

The  following  classification  can  be  accepted  for  the  fishery  har- 
bours. 

1.  Fisliery  Harbours  of  local  imi)ortance  and  Harbours  of  Ilefuge; 

2.  Large  sea  fishing  ports. 

In  the  Netherlands  these  latter  are  again  subdivided  with  har- 
bours for  fresh  fish  and  herrings. 

The  construction  of  the  fishery  harbours  of  local  importance  ami 
of  the  Harbours  of  Refuge  is  subjected  to  practically  the  same  con- 
ditions in  the  Netherlands,  Germany  and  Russia.  With  the  excep- 
tion of  quays  and  appliances  for  repairs,  these  harbours  do  not 
require  any  special  plant.  The  more  often  they  consist  of  a  sheet 
of  water,  sheltered  from  the  weather  by  moles  or  crib  breakwaters 
of  a  light  construction.  The  sheltered  basin  is  deepened  by  di-edg- 
ing,  and  the  draught  regulated  in  accordance  with  the  draught  of 
the  fishing  vessels. 

The  harljours  of  I'rk,  Hela.  Neukuhren,  Haynasch,  belong  to  this 
category. 

In  the  Netherlands,  it  is  not  only  coastal  fishery  harbours  which 
serve  as  well  as  harbours  of  refuge  for  small  craft,  but  also  the  large 
fishery  harbours  fulfil  the  same  functions. 

Thus  in  the  plans  for  the  establishment  of  new  fishing  harbours 
it  will  be  found  that  the  projected  basins  have  now  a  much  larger 
areas  on  account  of  their  being  at  the  same  time  harbours  of  refuge. 

If  the  large  number  of  small  fishing  harbours  or  harbours  of 
refuge  on  the  coasts  of  the  Netherlands  and  Gei'many  is  compared 
with  those  provided  for  the  coasting  trade  along  the  Russian  Baltic 
coast,  it  has  to  be  unfortunately  confessed  that  very  little  has  been 
done  just  in  this  direction  in  Pvussia. 

The  fishing  industry  is  still  very  little  developed  on  the  Russian 
Baltic  Coast,  partly  on  account  of  the  want  of  initiative  of  the 
inhabitants  along  the  shores,  the  difliculty  of  raising  loans  and  the 
lack  of  private  capital,  and  partly,  and  more  especially,  on  account 
of  the  unfavourable  conditions  of  the  coast  navigation  for  the 
small  coasting  vessels. 

On  a  length  of  500  miles,  between  St.  Petersliurg  and  Polangen 
including  the  gulf  of  Riga,  there  are  only  G  large  harbours  and 
only  one  harbour  of  refuge,  Port  of  Haynasch,  has  been  constructed 
in  recent  vears.     The  fleet  of  sailing  vessels  navigating  along  this 
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coast  attains,  nevertheless,  a  figare  of  more  than  800  hulls  with  a 
monetary  value  of  6,000,000  roubles  (£  640  000)  and  with  a  regis- 
tered tonnage  of  90,000  tons.  These  boats  carry  an  annual  traffic 
of  300,000  tons  (1,000  kilos  :=  1  ton)  from  port  to  port.  It  must, 
nevei-theless,  be  kept  in  view,  considering  the  smallness  of  the 
development  of  the  means  of  transport  along  the  shores,  that  the 
transport  of  local  produce  in  sailing  vessels  between  the  large 
harbours  is  the  only  one  which  really  counts;  under  these  condi- 
tions, the  wish  expressed  in  the  report  of  Mr.  Silitsch  on  the 
(juestion  of  the  distance  between  harbours  of  refuge,  namely  40  mi- 
les at  a  maximum,  seems  a  very  modest  one. 

The  Russian  Ministry  of  Commerce  and  Industry  has  recently 
elaboi'ated  a  general  scheme  for  the  construction  of  ((uite  a  series 
of  hai'bours  of  refuge,  foreseeing  the  provision  of  quays  and  the 
like  in  several  cases;  the  realization  of  these  works  would  i-equire 
approximately  an  expenditure  of  1.5  million  roubles  (£160,000) 

In  examining  the  large  sea  fishery  harbours  in  the  Netherlands 
and  Germany,  we  tind  that  all  questions  relative  to  the  conditions 
which  should  be  fulfilled  at  such  ports,  have  been  already  eluci- 
dated. 

The  dispositions,  carried  out  at  the  harboiu's  of  Ymuiden  and  at 
Geestenuinde,  and  those  for  the  projected  harbour  at  Cuxhaven 
show  clearly  that  the  same  pi'inciples  have  been  applied  in  the 
ecjuipment  of  the  plant  for  these  fishery  harbours.  A  depth 
of  14  1/2  feet  (4  m  40)  to  20  feet  (6  metres)  allow  the  entry  of 
steam  fishing  vessels.  Special  berthing  quays  and  wide  quays, 
equipped  with  rail  connections  have  been  established  for  the 
purposes  of  rapid  unloading,  sale  and  consignment  of  the  tish. 
Separate  quays  have  been  provided  for  coaling  the  vessels,  and  for 
supplying  food  stufts  and  the  accessories  of  the  fishing  industry. 

At  the  quays  for  unloading  the  fresh  fish,  auction  halls  for  the 
sale  of  the  lish,  packing  I'ooms  let  to  the  merchants,  cold  stores 
and  administi'ative  offices  have  been  built.  Finally  in  close 
proximity  to  these  buildings  there  are  goodsrailway  stations  for 
transport  purposes. 

A  slight  dilference  between  the  German  and  the  Dutch  lishery 
harbours  exists  in  the  distinction  that  has  been  made  in  the  Nether- 
lands in  the  case  of  the  hei'ring  indush-y. 

According  to  our  opinion,  in  all  large  fishery  harboui's,  such  as 
that  of  Ymuiden  or  Geestemunde,  the  two  classes  of  industry,  that 
of  herring  and  that  of  fresh  fish,  do  not  clash  with  one  another 
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and  we  Ijelieve  that  it  would  be  advisable  in  schemes  for  new 
harbours  of  this  category  to  take  full  account  of  the  requirements 
of  these  two  kinds  of  merchandise. 

It  would  be  certainly  difficult  to  adapt  a  herring  tishery  port  such 
as  Scheveningen  into  one  for  fresh  fish,  as  the  depth  is  insufficient 
for  the  navigation  of  steamers  but  it  is  not  the  case  at  Ylaardingen 
where  tlie  installation  (experimental)  of  special  stores  for  the  sale 
and  packing  of  fresh  fish  would,  according  to  all  probabilities, 
give  beneficial  results. 

As  regards  the  report  of  Mr.  Carey,  it  is  one  of  a  very  great 
interest.  The  author  gives  much  useful  information  drawn  from 
the  practical  knowledge  he  has  acquired  in  the  construction  ot 
harbours.  He  raises  new^  questions  which  could  be  made  the 
subject  of  special  discussions  at  the  Congress. 

The  five  points  mentioned  in  the  conclusions  of  this  author,  all 
have  their  particular  interest. 

The  question  of  an  international  system  of  day  and  night  signals 
could  be  discussed  in  turn  on  the  examination  of  the  fourth 
question  before  the  Congress. 

The  question  of  the  relative  advantages  and  disadvantages  of  dry 
docks  and  floating  docks  could  be  placed  on  discussion  at  the  same 
time  as  the  first  communication  which  figures  on  the  programme 
of  the  Congress,  and  which  relates  to  the  apparatus  for  raising 
vessels.  The  points  2,  3  and  4  of  the  said  conclusions  could  be 
placed  on  the  agenda  of  the  next  congress. 

I  have  now  come  to  the  following  conclusions.  Gentlemen,  which 
concern  the  question  before  us  and  have  the  honour  of  submitting 
them  for  your  appreciation  :  — 

1.  All  attempts  tending  to  develop  the  fishing  industry  and  to 
improve  the  conditions  of  coastal  navigation  are  of  great  and 
economic  importance.  Among  the  steps  to  be  taken,  one  of  them 
I'efers  to  the  establishment  of  harbours  of  refuge,  of  fishery 
harbours,  of  local  importance  and  of  large  sea  fishery  harbours. 

2.  The  fishery  harbours  of  local  importance  and  the  harbours 
of  refuge  should  be  created  under  conditions  as  favourable  as 
possible;  should  be  established  in  the  proximity  of  the  routes  of 
the  vessels,  should  above  all  be  placed  at  all  straits  dangerous  for 
navigation  and  should  afford  efiicient  draught.  The  access  to  the 
harbours  should  be  easy  anil  wilhout  danger  to  sailing  vessels  at 
all  weathers  both  day  and  nighl.  The  installations  of  these  ports 
do  not  ro(|uire  special  plant. 
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3.  The  sea  fishery  ports  should  provide  for  the  rapid  unloading 
Tor  fresh  fish,  its  sale  by  auction,  its  packing,  its  preservation, 
and  its  consignment  by  rail  to  the  interior  of  the  country.  The 
(|uays  should  afford,  to  this  effect,  ample  width  for  the  erection  of 
tlie  necessary  buildings  and  should  be  provided  with  rail  commu- 
nication. Special  quays  should  be  built  for  the  coaling  of  steam 
fishing  boats,  and  for  supplying  them  with,  food  stuffs  and  other 
accessories  of  the  tishing  industry. 

Above  all,  the  sheltered  area  of  water  should  be  sufficiently 
large  to  atTord  an  anchorage  for  vessels  requiring  refuge  during 
period  of  bad  weather. 

The  conclusion-^,  fornuilated  by  the  General  reporter,  were  then 
i-ead  in  dei'man. 

TuK  Prksidext.  —  Does  anyone  wish  for  an  English  translation? 

I  would  then  ask  the  authors,  whether  they  wish  to  speak  on  the 
subject  of  their  reports. 

None  of  the  authors  wish  to  ;  it  is  then  for  this  section  to  decide 
whether  the  draft  conclusions  of  Mr.  de  Roummel  should  be 
accepted. 

Mr.  Vaxderlinden.  —  I  would  ask,  Gentlemen,  for  your 
permission  to  bring  to  your  notice  several  points  in  order  that  you 
may  speak  on  the  fishery  harbours  from  a  point  of  view  more 
specialised. 

We  have  all  received  the  extremely  interesting  reports  wbich 
treat  on  the  question  of  the  establishment  of  lishery  harbours  from 
the  technical  side.  But  this  question  should  also  be  examined 
from  another  standpoint,  which,  it  seems  to  me,  does  not  lack 
interest,  and  therefore  1  will  place  the  following  question. 

What  are  the  conditions  of  success  ot  a  fishery  harbour? 
According  to  my  opinion,  the  way  of  replying  to  this  question  is 
approached  as  follows  :  — -  First  of  all,  it  is  necessary  that  the 
harbours  are  well  ecpiipped.  that  they  have  easy  access  at  all  times 
of  the  tides  and  at  all  states  of  the  weather  if  possible.  Moreover 
it  is  necessary  that  these  harbours  include  the  necessary  plant  in 
order  to  carry  on,  under  the  most  favourable  conditions,  all  the 
manipulations  required  by  the  sale  of  the  produce  of  the  fishing 
industry.  This  is  what  T  would  call  the  technical  side  of  the 
(piestiou. 

But  there  is  another  condition  which   is  of  capital  interest  in  the 


—  296  — 

assurance  of  llie  success  of  a  harbour,  and  that  is  what  I  should 
call  the  social  side  of  the  question. 

It  is  not  sufficient  to  have  equi(3ped  a  liarbour  efficiently.  It 
is  necessary  to  have  the  means  of  using  the  equipment,  that  is  the 
tishermen.  Thus  the  practice  of  the  calling  of  a  fisherman  exacts 
the  combination  of  moral  qualities  of  high  value;  the  fishermen 
must  be  manly,  courageous,  hardy,  sober  and  moral.  I  have  had 
occasion  lately  to  visit  some  of  the  fishing  ports,  and  I  have 
arrived  at  the  following  facts  that  the  indispensable  conditions  for 
the  maintenance  of  the  ((uaiity  of  the  tishing  population  are 
generally  realised  there,  where  the  fishermen  succeed  best  in 
maintaining  their  habits,  their  particular  mode  of  living  and  their 
peculiar  character.  Once  the  fishermen  allow  themselves  to  be 
drawn  to  the  attractions  of  the  town  life,  they  are  apt  to  lose  those 
indispensable  qualities  which  are  reijuired  in  the  exercise  of  theii* 
calling.  Then,  on  the  contrary,  where  the  tishermen  form  a  kin<l 
(jf  colony,  living  their  own  lives,  tliey  cari-y  on  their  extremely 
arduous  industry  with  success. 

For  example,  Peterhead,  the  .Scrttch  harbdur.  It  is  a  large 
village  of  20,000  inhabitants.  The  whole  poi)ulation  lives  on  the 
tishing  industry  ;  it  is  sober,  hard  working  and  moral.  The  use  of 
alcohol  is  absolutely  forbidden  on  land  as  well  as  on  sea.  The 
happiness  and  well-being  are  widely  spread. 

Anotlier  example,  Scheveningen.  The  population  of  tlie  li.-^her- 
men  is  established  alongside  an  isnporlant  town,  but  it  continues 
its  simple  life,  preserving  the  customs,  habits  and  its(|ualities.  The 
tishermen  are  generally  found  to  be  in  comfortable  circumstances. 

The  contrary  is  happening  at  this  moment  at  Aberdeen.  'J"he 
lishermen  of  Aberdeen  lived  in  the  country.  Now,  I  do  not  know 
for  what  reason  this  population  is  being  attracted  to  the  city,  and 
the  surrounding  villages  are  being  completely  deserted.  I  have 
been  assured  that  this  popiilation  has  commenced  to  lose  those 
•  (ualities,  which  I  must  call  necessary,  in  order  to  produce  a  fishing 
l)opulation.     A  degeneration,  physical  and  moral,  has  been  noticed. 

I  have  had  occasion  to  notice  that  the  best  conditions  for 
tishermen  are  those  away  from  civilised  centres  ;  namely,  living  in 
the  country  and  working  at  the  same  time  to  a  certain  extent  as 
labourers.  In  connection  with  this  point  of  view,  I  can  quote  the 
striking  example  of  Lowestoft,  a  harbour  of  some  importance. 
The  tishing  population  does  not  live  in  Lowestoft,  it  has  established 
an  extremely,  prosperous  colony  at  Kissingland.     Every  one  has  the 
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(|ualities  of  the  tishermeu  and  all  the  families-althoiigh  they  may  be 
extremely  numerous,  10  to  12  children  are  an  average  family,  all 
the  families  are  in  circumstances  which  border  on  well-being. 

Thus  my  observations  have  led  me  to  the  result  that  there  is  an 
atlvantage  in  establishing  a  fishery  harbour,  to  insure  its  success,  in 
a  situation  suitable  fur  the  maintenance  of  these  intrinsic  and 
necessary  qualities.  It  is  thus,  that  I  arrive  at  the  conclusion 
that,  all  things  being  equal,  preference  should  be  given  to  the 
establishment  of  a  tishery  port  at  that  point  where  there  is  the  best 
chance  of  its  being  utilised  by  a  population,  suited  to  exercise  tlu^ 
calling  of  fishermen. 

I  would  ask  you  to  observe,  that  the  ([uestion,  I  am  treating, 
does  not  always  present  itself  in  the  abstract:  it  is  at  this  moment 
a  prominent  one  in  my  counli-y,  in  Belgium.  We  have  a  fishery 
harbour,  which  has  been  in  existence  for  a  long  time  :  Ostend,  ami 
it  does  not  prosper.  The  produce  of  the  fishery  amounts  to 
5  million  francs  (£  200,000)  while  we  see  next  to  us  the  port  of 
Vmuiden.  after  10  years  doing  a  business  of  double  the  amount. 
We  are  confronted  with  the  question  whether  it  would  not  be 
wise  to  establish  ;i  fishery  harbour,  where  tliere  is  a  population 
absolutely  suited  to  that  calling. 

Following  up  these  ideas  I  have  the  honour  of  submitting  to  [\\o 
section,  the  following  resolution  :  — 

<(  In  choosing  a  site  for  a  fishery  hai-liour,  it  is  ad\  isable  to  take 
into  account  the  prol)abilities  of  finding  in  the  ini mediate  neigbour 
hood  a  population,  possessing  the  qualities  required  for  the  i)ursuit 
of  the  fishing  industry,  and  eventually  providing  such  installations 
as  will  facilitate  the  maintenance  of  these  conditions.  » 

In  order  to  justify  the  last  poi'tion  of  the  resolution,  I  have  still 
to  call  your  attention  to  certain  secondary  installations  which  have 
been  carried  out  in  some  harbours.  .Notably  at  Geestemunde,  a 
port  entirely  constructed  by  the  Prussian  Government,  a  «  See- 
mannsheim  »  (Home  for  Sailors)  has  been  built,  i.  e.  a  house  for 
the  fishermen  where  they  can,  if  necessary,  find  lodging,  obtain 
employment,  bank  their  money,  ac( pure  information,  etc.  Tlu^y 
are  also  provided  with  healthy  distractions  and  religious  instrno 
lion.  According  to  the  information,  supplied  to  me  by  the  Boaivl 
of  this  Institution,  there  are  weekly  religious  classes  which  are 
l)eing  followed  with  a  some  success.  And  if  is  a  similar  order  (»f 
things,  I  have  in  view,  when  1  .say  in  the  second  pait  of  my  reso- 
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liition  that  it  is  advisable  to  provide  secondary  installations  in 
order  to  preserve  the  desired  moral  finalities  in  the  fishing  popula- 
tion. 

Mr.  WoRTMAX.  —  Mr.  Vanderlinlen  has  made  some  correct 
observations.  In  order  to  create  a  fishery  harbour  it  is  necessary 
to  have  a  population  of  fishermen,  and  generally,  it  is  at  the  places 
where  this  population  lives,  that  fishery  harbours  should  be  esta- 
Idished.  But  he  quoted  as  an  example  the  harbour  of  Ymuiden. 
Messrs.  Bottemanne  and  van  Oordt,  who  have  reported  on  that 
harbour  are  not  present,  but  I  know  the  installations  they 
have  described. 

Ymuiden  is  a  very  interesting  case  of  a  port  created  before  the 
existence  of  a  fishing  population.  This  port  was  constructed 
;^>0  years  ago  in  order  to  serve  as  an  entrance  port  of  the  canal  from 
Amsterdam  to  the  North  Sea.  It  was  only  after  its  establishment 
that  the  fishermen  came  there  from  the  islands  of  the  Zuyder  See  to 
unload  the  produce  of  their  industry,  and  it  was  then,  that  the 
Dutch  Government  l)egan  the  equipment  of  the  fishery  harbour, 
its  regular  organisation  and  the  construction  of  the  fish  markel. 
Now  the  port  is  used  by  the  fishermen  trmn  the  Islands  and  the 
surrounding  localities. 

Mr  Vaxdehijxdkx.  —  'fliev  continue,  for  llie  most  part,  to  live 
on  the  islands. 

Mr.  WoRT.MAX.  —  They  come  to  Ymuiden  on  their  way  ti)  fish  in 
the  North  Sea,  but  there  is  also  the  whole  population  of  the  sur- 
rounding villages  which  has  migrated  to  Ymuiden.  I,  therefore, 
believe  that  it  is  not  indispensable,  in  creating  a  fishery  harbour-, 
to  have  a  population  of  fishermen  at  the  outset.  In  consequence, 
I  consider  that  the  resolution  of  Mr.  Vanderlinden  is  worded  in  too 
general  a  manner. 

At  Scheveningen  it  was  ditferent.  There  a  population  of  fisher- 
men existed. 

Ml'.  Vaxderlixdex.  —  It  has  maintained  itself  there,  because, 
being  very  conservative  in  its  traditions,  it  continued  to  live 
according  to  ancient  customs. 

M.  WoRT.MAX.  —  It  sought  a  port  and  the  Government  constructed 
one  for  the  fishermen  who  were  already  established  in  the  district. 
The  two  examples  are  cpiite  ditferent. 
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T  believe,  Gentlemen,  that  I  should  make  yet  another  observation. 
We  have  discnssed  tishery  harbours  and  harbours  of  refuge  for  the 
coasting  trade.  These  are  widely  different  matters.  The  former 
should  be  properly  equipped  because  the  work  of  the  fishermen  is 
not  suiTicient  to  maintain  their  prosperity.  This  is  not  the  case  for 
the  latter  which  allow  of  very  simple  construction. 

According  to  my  opinion  the  harbour  of  refuge  for  the  coasting 
trade  should  be  distributed  along  the  coast  as  regularly  as  possible, 
in  order  to  allow  small  boats  to  take  refuge  for  a  few  hours.  The 
fishery  harbours  (ui  the  other  hand  should  be  established  at  points 
near  the  fishing  localities.  It  would  be  advisable  to  separate  clearly 
the  former  from  thi^  latter  in  formulating  resolutions. 

TiiK  GKXiiHAi.  Kkpoutkr  cxpresscs  the  opinion  that  it  is  not 
necessary  to  establish  fishc^ry  ports, even  where  suitable  inhaloitants 
are  to  l)e  found  fort  the  fishery  industry.  He  recalls  the  example 
of  Ymuideu  quoted  by  M.  Worlman  and  thinks  that  the  same  case 
can  occur  elsewhere. 

M.  Vandkrli.ndkn.  —  I  shall  be  extremely  brief  in  order  not  to 
abuse  your  patience.  I  believe  that  the  divergence  of  opinion 
between  M.  Wortmnn  and  myself  are  more  apparent  than  real,  at 
least  in  regard  to  the  examples  he  has  ([noted.  Tlir  Dutch  Govern- 
ment has  created  a  complete  harbour  at  Ymuiden,  and  they  have 
been  successful,  for  its  commerce  rose  in  live  years  to  10  millions 
francs  (  £  400,000;  whereas  at  Ostende  the  traffic  has  only  risen  to 
5,000,000  francs  (  £  200,000)  after  50  yars  of  use. 

l*)Ut  who  use  the  port  of  Ymuiden?  Are  they  the  inhabitants  of 
Vinuiden?  Only  the  cajitains  live  there,  at  least  as  a  general  rule. 
This  is  required  by  the  ship  owners  in  order  to  have  them  under 
control.  The  greatest  proportion  of  the  fishing  population  inha- 
bits the  neighbouring  islands  and  continues  to  live  thei-e.  Thus 
Ymuiden  is  still  only  a  village.  This  example  confirms  my  theory, 
and  does  not  contradict  it. 

Second  example,  Scheveningen  —  The  fishing  population  existed 
before  the  harbour  and  kept  itself  well  apart  from  the  watering 
place  of  Scheveningen  and  from  the  capital  of  the  Netherlands.  It 
keeps  up  its  habits  and  customs,  and  thanks  to  this,  it  still  posseses 
the  moral  qualities  requisite  for  exercising  the  arduous  calling  of 
fishermen. 
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Do  you  wish,  Gentlemen  for  an  argument  more  in  favour  of  my 
theory?  I  will  tell  you  what  happens  at  Kissingland.  I  have  told 
you  that  the  population  is  extremely  prosperous  and  tliat  the  fami- 
lies are  numerous.  A  large  number  of  the  fishermen  have  become 
boat  owners.  At  40  years  of  age,  they  are  well  to  do  ;  at  50  years 
of  age  they  become  rich.  They  have  numerous  children.  You  will 
understand  that,  here  many  of  these  honest  folk,  having  the  respon- 
sibility of  a  large  family,  push  some  of  their  children  on  towards  a 
liberal  careei"  and  send  them  to  College.  Not  infrequently  these 
young  people,  after  leaving  college,  ask  their  parents  for  |)ermis- 
sion  to  go  to  sea  and  to  carry  on  the  paternal  calling.  The  recruit- 
ing of  the  fishing  personnel  is  thus  ensured  for  a  long  time.  This 
is  an  additional  ar'gument  in  favour  uf  my  theoi'v. 

Till-;  Pi'.i:sM)KNT.  —  Are  thei'c  any  (jlher  meml)ers  who  wish  to 
have  the  text  of  the  resolutions  proposed  by  the  General  Reporter 
changed?  Or  does  the  assembly  accept  the  wording  proposed  by 
the  General  Reporter. 

Till-:  Gi:xi:p.al  Rkporticr  remarks  lli;d  his  wording  might 
embrace  the  unanimous  vote,  if  the  words  drafted  by  .Mr.  Vander- 
litiden  were  incorporated  in  it. 

Mr.  WoHTMAN  suggested  the  addition  :  —  «  It  is  desirable  to 
distribute  the  harl>ours  of  refuge  for  coasting  trade  as  regularly 
as  possible  along  the  coast,  local  conditions  permitting  ». 

Mr.  le  Raron  Qitnkttk  dk  Rocukmont.  —  It  seems  to  me, 
Gentlemen,  that  the  proposition  just  made  cannot  be  accepted. 
Harbours  of  refuge  cannot  be  distributed  in  a  regular  manner; 
they  are  placed,  where  they  are  necessary.  It  is  therefore  dilTicult 
to  accept  this  proposition  and  to  say  that  ports  for  the  coasting 
trade  should  he  created  in  a  regular  fashion.  Moreover,  the 
necessity  of  a  very  large  number  of  ports  foi-  co;>sting  trade  does 
iu;t  exist;  and  I  do  not  know  of  many  harbours  of  refuge  especially 
constructed  for  that  purpose. 

The  proposition  of  Mr.  Wortinan  was  not  accepted  by  the 
assembly. 

Thk  Pju:sii)knt.  —  Mr.  Vanderlinden  do  you  accept,  in  accor- 
dance with  the  proposal  of  Mr.  Roummel,  the  simple  addition  of  the 
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following  paragraph,  the  text  oF  wich  is  pi'oposed  i)y  Mr.  Kleine, 
Vice-Pre:?iilent. 

«  It  is  obvious  Ihat  the  selection  of  the  position  of  shelter  and 
fishing  ports  will  depend  npon  the  local  conditions  of  navigation 
for  each  country  or  district,  and  particularly  on  the  stability  and 
|)0ssihle  develoi)nient  of  the  iisliing  population.  » 

Mr.  ^'A^^)ER[.lNl)K^'  gives  his  assent. 

Tmk  pRKSiDEXT.  —  There  are  no  objections? 

Under  these  cir-cninstauces  I  put  the  following  resolutions  for 
approbation  to  the  meeting. 

«  i.  Tlie  development  of  the  fishery  industry  and  the  improve- 
ment of  coast  navigation  conditions  are  of  gr-eat  general  interest; 

»  They  demand  the  establishment  of  Harbours  of  Refuge,  Fishing 
ports  of  local  importance,  and  large  ports  for  sea  fishing  ». 

»  2.  Harbours  of  refuge  for  the  coast  trade  should  not  be  too 
<*ostly,  be  placed  in  proximity  to  trade  I'outes  and  afVord  safe 
anchorage.  The  access  to  these  ports  should  be  easy  and  safe  for 
sailing  vessels  in  all  weathers,  day  and  night.  Such  ports  require 
no  special  equipment; 

»  l>.  The  sea  fishing  ports  should  atlord  facilities  for  unloading 
the  fresh  fish  as  quickly  as  possible,  for  its  sale  by  auction,  its 
packing,  salting  and  forwarding  inland  by  rail.  With  a  view  to 
I  his,  the  quay  should  be  sunicienlly  wide  for  the  election  of  the 
ueces.sary  installations  and  for  railway  communication.  Special 
(juays  should  be  reserved  for  bei'lhing  steam  boats  to  be  loaded 
with  coal,  provisions  and  fishing  tackle; 

»  The  area  of  the  water  surface  should  be  sufficient  to  aflortl 
anchorage  not  only  to  fishing  boats,  l)ut  also  to  ships  which  are 
driven  to  seek  shelter  in  bad  weather. 

»  It  is  obvious  that  the  selection  of  the  position  of  shelter  and 
lishing  ports  will  depend  on  the  local  conditions  of  navigation 
lor  each  country  or  district,  and  particularly  on  the  stability  and 
possible  development  of  the  fishing  population. 

))  For  these  ditl'erenf  motives,  detailed  stuilies  of  sea  coasts  are 
indispensable.  » 

The  conclusions  were  adopted. 

The  meeting  adjourned  at  4.30  P.  >[. 


SECOND   SECTION 
(Ocean  Navigation) 

SECOiVD    SESSION 

Wednesday  3rd  June,  1908  (naorning) 
Pi-esideiit  :  Mr.  de  IIuummel 


The  second  session  opened  at  9..'}0  a.  m. 

The  Phesidext.  —  We  pass  on  to  the  examination  of  the  second 
(jiiestion,  namely. 

JiiJand  se<i  ports  and  llieir  means  of  access,  Llie/r  advanlai/cs. 
Economic  and  2\'c}tnical  Studif. 

Ml',  de  Sz\sto\vsl<i  acLing  as  General  P>eporler  spoke. 

The  General  PiEporter  summarised  the  reports  presented 
by  Messrs.  Hunter,  Oi'Iando,  Yidal.  Gr'enierand  de  Smetde  Xaeyei-, 
Giroukhine,  de  Timonoti"  and  Jaba.  He  read  the  conclusions  of  the 
dillerent  authors  anti  called  attention  to  the  fact  that  there  existed 
no  divergence  of  opinion  between  the  authors. 

Under  these  circumstances,  the  General  Reporter  said  it  sulliced 
to  condense  the  opinions  expressed  by  the  authors  into  the  follow- 
ing conclusions  :  — 

I .  The  inland  maritime  harbours  may  be  looked  upon  as  forming 
the  doors  of  communication  between  the  sea  and  the  districts 
(Hinterland)  served  by  them  (Mr.  Hunter); 

"I.  They  lend  themselves  to  the  service  of  the  great  lines  of 
navigation  only  if  these  use  them  as  their  starting  points,  and  Ihey 
do  not  in  general  serve  as  ports  of  call  for  long  voyage  trade  or 
even  for  great  coasting  ti'ade  liners  (Mr.  N'idal) ; 

.'].  They  pi-ovide  commerce  with  considerable  economic  advan- 
tages  for    the  exporlalion   and   imporlalion  of  large  tjuantitics  of 
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bulk  goods  at  the  lowest  possible  rates  of  freight,  provided  their 
approaches  be  always  free  and  easily  traversed  (Mr.  Vidal); 

4.  In  order-  to  maintain  the  commercial  and  economic  character 
which  they  have  already  acquired  and  to  secure  the  possibility  of 
their  further  development,  tlie  inland  maritime  harbours  should 
in  every  state  of  the  sea  keep  their  approaches  and  their  basins  at 
a  depth  corresponding  with  the  needs  of  the  ditTerent  types  of 
vessel,  which  steadily  increase  in  size;  their  traffic  should  be 
impeded  as  little  as  possible  by  bridges  and  locks,  and  their  ground 
should  be  large  enough  in  area  to  admit  of  the  warehousing  of 
heavy  and  cumbersome  merchandise  being  as  easy  and  as  little 
burdensome  as  possible.  The  construction  of  fixed  liridges  over 
the  entrance  channels  should  be  avoided,  ami  the  attempt  should 
be  made  to  replace  these  by  tunnels  or  by  movable  sections  wiiich, 
as  regards  size,  both  in  the  breath  and  in  the  depth  directions  give 
every  reasonable  guarantee  of  being  able  to  meet  the  present  and 
future  requirements  of  navigation  (Mi",  de  Smet  de  Xaeyer,  Mr.  (Ire- 
nier,  and  Mr.  de  Tiinonolf); 

5.  The  development  of  inland  navigable  ways  should  be  favoured 
by  the  provision  of  the  best  possible  mooring  facilities,  so  that 
maritime  shipping  may  be  enabled  to  penetrate  as  far  as  possible 
into  the  country  and  to  reach  the  industrial  and  agricultural 
districts  (Mi",  de  Timonolfand  Mr.  Hunter] ; 

6.  The  study  of  projects  for  inland  maritime  waterways  must 
not  be  limited  to  the  sole  consideration  of  actual  commercial  and 
industi'ial  necessities;  there  is  still  room  for  consideration  of  the 
general  effects,  of  an  economical  no  less  than  of  a  political  or  social 
kind,  which  the  new  elements  of  progress  may  exercise  on  the 
internal  conditions  of  the  country  and  on  its  relations  wiih  foreign 
lands  (Mr.  Orlando  and  Mr.  Timonolf). 

These  conclusions  were  read  in  the  German  and  Englisli 
languages. 

The  General  Rei'Orteh.  —  After  the  manuscript  of  my  report 
had  been  sent  to  Brussels  to  be  printed  under  the  auspices  of  the 
Permanent  Commission  of  the  Navigation  Congresses,  I  received 
further  the  I'eports  of  Messrs.  Ed,  Suling  and  J.  Pvosing  on  this 
((uestion  which  now  interests  us. 

The  authors  of  this  repoi"t  describe  more  especially  the  inland 
.sea  ports  of  Konigsberg,  Stettin,  Lubeck,  Hamburg  and  Bremen, 
comparing  the  freight  by  sea  with  those  l)y  inland  waterways,  and 


—  3a'i  — 

taking  into  consideration  the  expenditure  i-equired  to  equip  and 
maintain  tlie  ports.  They  arrive  at  the  conclusion  tliat  is  not  pos- 
sil)le  te  detei'mine  lixed  rules  tor  the  advantages  of  inland  seaports, 
and  that  in  each  particular  case  it  is  necessary  to  examine,  if,  from 
the  economic  standpoint,  it  would  not  he  better  instead  of  pushing 
seaports  inland  to  improve  the  inland  watei-\vays  communicating 
with  sea  board  ports. 

In  consideration  of  very  correct  conclusion  of  Messrs.  Suling  and 
Hosing  and  that  the  same  has  not  been  precisely  formulated  in- 
any  other  the  authors,  1  find  it  indispensable  to  complete  points  of 
my  generel  report  by  the  following  addition  :  — 

«  If  the  economic  and  technical  condition  are  not  favourable  for 
such  an  undertaking,  it  is  necessary  to  improve  the  inland  water- 
ways and  try  to  augment  their  useful  carrying  capacity.  » 

The  PnKSFDENT  invited  the  various  authors  tit  addn^ss  the  mee- 
ting on  tlie  subject  of  their  reports. 
None  of  the  authors  desired  to  speak. 

Mr.  ^'AM)I•:HLl.M)l•:^'.  —  The  advantages  of  inland  sea  i)orts,  in 
oi'dei'  of  precedence,  are  as  follows  :  —  First,  these  harbours  are 
inland  of  those  which  serve  an  important  market.  This  is  clearly 
one  often  essential  reasons  of  their  success.  In  the  second  place, 
it  is  often  possible  to  construct  at  these  ports,  ports  of  call,  deep 
footed  quays  where  the  draught  is  of  sucli  a  depth  that  it  is  possi- 
ble without  any  loss  of  time,  to  handle  the  mercliandise  at  once, 
hastly,  the  third  advantage  arises  from  the  fact  that  they  are  situat- 
ed inland  and  are  served  by  a  developed  railway  and  watei'way 
system  At  such  ports  the  intercommunicatinn  of  maritime  and 
inland  navigation  is  realised. 

I  need  not  lay  weight  on  the  importance  of  this  from  the  eco- 
nomic point  of  view.  Such  ])orts  as  Hamburg,  Rotterdam  and 
Antwerp  clearly  owe  part  of  their  success  to  the  fact  that  they 
incorporate  the  three  conditions  which  I  have  just  enumei-ated. 
And  if  Marseilles,  a  port  of  first  order,  has  remained  for  a  conside- 
rable period  of  time  stationary,  I  think  it  is  due  to  the  fact  that  this 
port  does  not  incorporate  these  desired  conditions,  namely,  the 
combination  of  maritime  and  inland  navigation.  Thus  the  French 
Government  think  of  building  a  canal  at  great  financial  sacrifice  in 
onler  to  realise  these  advantageous  conditions.  But  when  a  port  is 
situated  along  the  banks  of  a  large  river,  it  seems  to  me  that  the 
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whole  interest  attached  to  make  this  port,  a  port  of  call,  is  to  cons 
struct  the  quays  with  the  maximum  draught  possible  which  the 
river  itself  permits. 

Several  authors  have  already  noted  this  point.  There  is  a  mark- 
ed tendency  to  the  increase  in  draught  of  seagoing  vessels.  The 
sea  port,  whether  it  be  along  the  sea  coast  or  on  the  banks  of  an 
upland  river,  which  can  offer  a  maximum  draught  a  few  years 
hence,  will  develop  its  traflic  more  rapidly  than  the  rest.  The  con- 
clusions which  I  should  wish  to  submit  for  the  approbation  of  the 
(longress  are  as  follows  :  — 

c(  In  view  of  the  ever-increasing  draught  of  sea  going  vessels,  it 
is  right  to  study  the  improvement  works  for  the  rivers,  on  the 
banks  of  which  maritime  ports  are  situated,  from  the  point  of 
view  that,  along  the  quay 'walls,  the  maximum  possible  draught 
perjnissil)le  by  the  natui'al  conditions  of  the  How  of  the  rivers 
should  be  attained.  » 

You  will  tell  me;  it  is  obvious.  Nevertheless  in  certain  cases  the 
problem  has  been  differently  treated.  It  is  said  a  priori  «  ^Ye  must 
have  a  draught  of  8  metres  (26  1/4  feet)  »  and  it  has  been  neglected 
to  examine  whether  the  river  could  not  otTer  a  draught  of  10  metres 
(33  feet).     In  such  cases  a  mistake  is  made. 

The  General  Reporter.  —  This  observation  is  in  perfect  accor- 
dance with  the  report  of  Mr.  Hunter.  I  express  the  opinion  that 
this  addition  should  be  accepted  by  this  section. 

Mr.  Mexde-s  Guerreiro  remarked  that  the  General  Reporter  has 
believed  it  his  duty  to  limit  the  conclusions  he  has  just  proposed. 
On  the  contrary  it  is  his  opinion  that  the  conclusion  as  printed 
would  be  preferable.  He  quotes  as  examples,  the  harbours  of  fire- 
men and  Hamburg,  as  well  as  that  of  Lisbon.  This  latter  port  has  a 
draught  of  10  metres  (33  feet)  and  a  very  considerable  traffic.  He 
insists,  although  the  conclusions  point  in  a  precise  manner,  that 
inland  sea  ports  should  be  improved  to  admit  of  large  vessels.  He 
asks,  therefore,  that  the  section  should  not  vote  for  additions  to  the 
text  of  the  conclusions  or  on  conditions  which  might  restrict  this 
general  tendency. 

Mr.  Grenier.  —  Mr.  Vanderlinden  proposes  to  complement  tlu» 
conclusions  by  saying  that  is  necessary  to  provide  in  the  rivet- 
along  the  quay  walls  as  gre;it  a  draught  as  the  river  pennils. 

20 
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It  appears  to  me  that  in  the  terms  in  which  this  is  expressed,  the 
proposition  does  not  at  aU  adequately  cover  the  question  from  the 
point  of  view  that  it  treats  with  a  river  under  consideration  and 
not  from  the  point  of  view  of  the  examination  of  the  general  con- 
ditions of  an  inland  port.  The  general  reporter  has  associated 
himself  with  this  manner  of  looking  at  the  question.  He  has 
indicated  8  metres  (26  1/12  feet)  as  a  suitable  draught  for  inland 
harbours. 

The  adoption  of  the  proposal  of  Mr.  Yanderlinden  would  lead  us 
to  this  situation  that  the  draught  might  be  either  insulTicient  or  too 
great. 

We  consider  that  there  must  be  necessarily  a  fixed  draught  in 
order  to  establish  a  useful  inland  harbour  for  the  world's  commerce. 
To  go  thus  far  would  not  respond  to  the  object  in  view  and  to  go 
beyond  would  be  to  create  an  inland  port  for  the  purpose  of  large 
liners.  Thus,  as  Mr.  Vidal  has  already  said,  the  inland  ports  do 
not  always  lend  themselves  for  such  purposes. 

We  therefore  propose  to  hold  to  the  very  elastic  proposition  of 
the  General  Reporter. 

Mr.  BoRMAXx.  —  I  feel  that  I  should  call  special  attention,  of  all 
the  reports  which  are  being  discussed  to-day,  to  that  of  Mr.  Jaba 
relating  to  the  navigation  conditions  in  Sibez'ia,  and  in  this  respect 
to  point  clearly  to  the  conclusions  of  the  author  : 

1.  The  route  on  the  mouths  of  the  great  Siberian  rivers,  the  Obi 
and  Jenessey  should  be  considered,  according  to  the  knowledge 
acquired,  as  absolutely  without  danger,  although  the  approach 
may  be  only  possible  for  a  very  short  period  of  the  year  sometimes 
not  more  than  8  weeks  ; 

2.  The  Obi  and  the  Jenessey,  on  enormous  reaches,  at  least 
1,000  kilometres  (620  miles)  can  be  ascended  by  sea-going  vessels 
of  great  draught ; 

3.  The  insignilicant  traffic  of  the  railways  indicates  that  the 
ultimate  development  of  the  country  depends  absolutely  on  the 
navigation  of  the  Obi  and  Jenessey  ; 

4.  The  ultimate  development  of  this  immense  country  with  its 
immeasurable  resources  in  minerals  and  other  raw  products 
depends  on  the  use  of  the  sea  route  ; 

5.  We  owe  the  vigorous  impulse  which  has  been  given  to  the 
important  problem  of  the  adaptation  of  the  rivers  of  Siberia  and 
the  Arctic  Ocean  for  navigation  purposes  to  Prince  Khilkof  who 
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has  based  his  enterprise  on  the  practical  exploitation  of  the 
possibility  of  the  navigation  in  the  estuaries  of  the  Obi  and  Jenessey 
on  the  careful  scientific  explorations  of  Professor  Wilkitsky. 

I  ask  the  assembly  to  accord  particular  attention  to  the  report  of 
Mr.  Jaba  and  accept  the  resolutions  aforementioned. 

TuK  President.  —  Allow  me  to  remark,  that  the  communica- 
tion, although  of  great  interest,  to  which  Mr.  Bormann  refers,  has 
altogether  a  special  character,  which  arises  out  of  our  programme, 
and  is  one  which  cannot  alter  consequently  the  conclusions 
presented  by  the  General  Pveporter  and  the  other  authors. 

M.  Vedel  (in  English). —  In  reading  the  dilTerent  reports,  one 
is  struck  with  the  different  views  taken  by  the  authors  as  to  what 
is  understood  by  inland  ports.  It  seems  as  if  a  sharp  definition  of 
the  nicaning  of  this  word  is  lacking.  If  taken  in  the  wider  sense 
of  the  word  as  ports  for  the  distribution  of  goods  entered,  and 
collection  of  goods  to  be  exported,  I  will,  with  your  permission 
venture  a  few  remarks  in  support  of  the  opinion  expressed  by  some 
of  the  authors,  i.  e.,  that  dredging  a  deep  channel  or  building  a 
deep  canal  to  an  interior  port,  even  if  at  first  sight  the  expense 
seems  considerable,  will  in  the  long  run  prove  economical. 

The  history  told  by  Mr.  Giroukhine  of  the  birth,  growth  and 
decline  of  the  lighterage  between  an  interior  port  at  a  river  some 
distance  from  the  sea  and  its  outer  port,  where  the  ocean  going 
steamers  unload  and  take  new  cargo,  has  been  retold  under 
somewhat  similar  circumstances  in  places  where  the  question  was 
not  of  inner  ports  —  in  a  narrower  sense  of  that  word  —  and  outer 
ports  but  rather  of  outer  ports  of  more  or  less  importance.  A  small 
country  with  a  long  shore  line,  such  as  Denmark,  will  naturally 
begin  by  having  a  number  of  minor  ports  with  limited  depths  of 
water  intended  for  the  distribution  of  goods  and  one  or  a  few  first 
class  ports  with  accommodation  for  the  oceangoing  vessels.  Not 
many  years  ago  only  one  or  two  of  Denmarks'  I(iO  harbours  were 
able  to  satisfy  the  ever  growing  demands  of  modern  shipping  as  to 
depth  of  water,  etc.  A  traffic  of  lighters  sprung  up  for  carrying 
goods  to  the  provincial  harbours  from  Copenhagen,  where  a 
free-port  provided  with  all  modern  appliances  had  been  opened 
in  1892,  and  to  some  extent  —  from  Hamburg. 

Seagoing  lighters  of  150-700  tons  register,  towed  single  or  in 
couples,  appeared  in  the  hai"l)0urs  in  increasing  numbers,  until 
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about  1903  a  maximum  was  reached.  At  that  time  it  had  been 
realised  that  economically  it  is  preferable  to  incur  the  expenses 
necessary  to  receive  the  cargoes  directly,  and  the  provincial 
harbours  were  consequently  being  deepened  and  improved. 

Hence  the  lighterage  has  dwindled  down  to  its  former  insigni- 
figance,  all  goods  in  bulk  being  carried  to  the  ports  du'ectly  by  the 
oceangoing  steamers,  even  though  these  may  ply  at  two,  three  or 
more  ports,  when  the  cargoes  are  divided,  and  only  general  mer- 
chandise being  to  some  extent  —  in  full  accord  with  Mr.  Yidal's 
distinction  —  trans-shipped  in  the  capital  port  from  the  regular 
liners  plying  there  only. 

I  believe,  and  I  have  found  by  calculations  in  a  general  way,  that 
a  careful  consideration  will  in  a  great  many  cases  prove  of  the 
economy  of  deepening  and  impi-oving  harbours  to  receive  ocean 
tramps  with  bulk  cargoes. 

Mr.  Nyhlex  (in  German).  —  I  have  had  previous  occasion  to 
watch  the  sea  expedition  to  the  Obi  and  the  Jenessey  organised  by 
the  Russian  Government.  I  think  it  is  my  duty  to  observe  that  it 
was  not  on  behalf  of  large  steamers  but  for  the  light  boats  of  the 
inland  navigation  type  of  a  slightly  stronger  structure  which  have 
made  the  journey  via  the  North  Gape  to  the  Jenessey  without 
danger.  Meanwhile,  the  crossing  of  Euroi)e  to  that  district  is,  for 
the  present,  still  neither  very  practical  or  cheap,  because  the 
return  freights  are  wholly  wanting,  and  in  consequence  the  freight 
charges  are  rather  high.  As  raw  materials  are  not  failing  in 
Siberia,  this  state  of  affairs  can  change  in  the  next  ten  or  twelve 
years. 

An  inland  navigation  on  the  Jenessey  into  Europe  cannot  be 
organised  owing  to  the  high  chains  of  mountains  which  cross  the 
route.  There  only  remains,  the  sea  I'oute  which  is  open  ()  to 
8  weeks.     This  suffices  for  a  journey  there  and  back. 

From  the  commercial  point  of  view,  one  is  obliged  to  resort  to 
means  to  carry  on  the  transport  of  the  goods  at  such  low  freights 
that  they  can  be  brought  into  the  Siberian  market  at  feasible  prices. 
That  will  be  only  possible  when  the  existing  raw  materials  can  be 
brought  to  Europe  as  return  freights.  The  lighter  sea  going 
vessels  also  penetrate  into  the  interior  of  the  country  because  the 
Obi  and  the  Jenessey  are  very  navigable.  There  are  moreover 
excellent  maps. 
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Mr.  Vanderlinden.  —  I  would  ask  permission  to  reply  in  a  few 
words  to  my  honoured  friend  Mr.  Grenier. 

If  I  have  rightly  understood,  the  first  argument  presented  by 
Mr.  Grenier  is  that  the  conclusion  which  I  offered,  does  not  adequa- 
tely correspond  to  the  study  of  inland  ports.  Meanwhile,  it  seems 
to  me  that,  if  there  is  an  important  factor  on  which  the  success  of 
an  inland  port  depends,  it  is  on  the  draught  which  can  be  accorded 
to  it.  Thus  the  improvement  of  the  river,  which  flows  to  the  port, 
is  a  factor  on  which  the  prosperity  of  the  port  depends. 

Mr.  Grenier  tells  us  that,  if  the  study  of  the  improvement  works 
of  the  river  flowing  to  the  port  is  the  basis  of  the  maxima  condi- 
tions which  can  be  olfered  by  nature,  there  is  a  possibility  of  too 
small  or  too  great  a  draught.  I  do  not  know  if  in  pratice  it  is 
possible  to  afford  a  natural  approach  to  harbour  greater  than  that 
which  it  naturally  has.  J  will  understand  that  it  is  possible  to 
improve  the  approach.  We  have  seen  this  in  the  Works  on  the 
Tyne  and  Clyde,  but  what  the  conclusions  placed  before  the  Section 
cover,  is  that  it  is  necessary  to  study,  for  the  works  of  improve- 
ment in  such  a  manner,  that  the  draught  of  the  approaches  should 
be  as  deep  as  possible. 

But  this  result  once  attained,  may  it  not  be  necessary  to  organise 
systematically  the  dredging  along  lengths  of  50,  60  or  100  kilo- 
metres (30,  40  or  60  miles)  in  order  to  arrive  at  depths  of  2  to 
3  metres  (6  1/2  to  10  feet)  more  than  the  natural  conditions  of  the 
river  permit?  I  do  not  believe  that  this  is  practically  possible. 

Mr.  Grenier  tells  us  also  that  working  in  accordance  with  my 
conclusions,  it  would  be  possible  to  arrive  at  too  great  a  draught. 
This,  I  must  absolutely  contradict.  Why?  A  too  great  a  draught 
would  be  achieved  when  all  the  world  is  of  one  opinion  in  saying 
that  the  prosperity  of  harbours  depends  on  the  depths  of  their 
draught!  I  have  only  in  view,  the  large  seaports  and  the  future 
is  for  those  who  can  offer  the  greatest  draught.  All  the  world  is 
of  one  opinion  on  this,  I  repeat  this  :  it  is  an  error  to  say  that  a 
draught  of  8  metres  '26 1/4  feet)  is  sufficient.  8  metres  (26 1/4  feet) 
is  far  too  little  for  those  ports  which  aspire  to  become  the  principal 
ports  of  the  world.  There  is  nothing  to  prove  that  the  draught  ot 
ocean  vessels  will  not  attain  10  metres  (33  feet)  or  even  11  metres 
(.36  feet).  On  different  occasions,  at  previous  congresses,  we  have 
been  asked  to  discuss  the  improvement  works  of  harbours  in  regard 
to  the  augmentation  of  draught  of  vessels.  I  must  fight  the  argu- 
ment of  Mr.  Grenier  in  a  most  decisive  manner.     This  is  all  I  have 
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to  reply  to  as  regards  this  observation.  But  in  order  to  define 
more  precisely  my  ideas,  although  my  conclusions  refer  to  every 
port  along  a  tidal  rival,  I  would  ask  permission  to  add  the  four 
words  ((  of  the  first  order  »  to  the  conclusion  I  have  put  forward. 

These  conclusions  will  be  then  as  follows  :  — 

{(  In  view  of  the  ever  increasing  draught  of  sea-going  vessels,  it 
is  right  to  study  these  improvement  works  for  rivers  on  the  banks 
of  Avhich  maritime  ports  of  the  first  order  are  situated  from  such  a 
point  of  view  that  along  the  quay  walls  the  maximum  possible 
draught  permissible  by  natural  conditions  of  the  Jlow  of  the  rivers 
should  be  attained.  » 

Mr.  Troost  remarks  in  reference  to  words  «  natural  conditions  » 
which  are  in  the  text  proposed  by  Mr.  Yanderlinden.  It  is  to  be 
understood  by  these  words,  the  depths  which  can  be  maintained 
after  the  works  of  improvement  by  the  action  of  natural  forces? 

Mr.  Yaxderlindex.  —  Yes,  I  mean  that. 

The  President  interrupts  the  discussion  and  gives  the  word  to 
Mr.  de  TimonolT,  President  of  the  Commission  of  Organisation 
of  the  Congress  who  read  before  the  assembly  standing,  the 
French  translation  of  a  telegram  adressed  to  the  Congress  by 
H.  1.  H.  the  Grand  Duke  Michel  Alexandrovitch  : 

({  I  am  happy  to  forward  to  members  of  the  Congress,  the 
following  telegram  received  to-day  from  H.  I.  M.  the  Emperor  »  : 

«  I  request  your  Royal  Highness  to  transmit  to  the  Members  of 
»  the  Xlth.  International  Congress  of  Navigation  my  profound 
»  thanks  for  the  wishes  they  express.  I  wish  them  with  all  my 
»  heart  full  success  in  the  solution  of  the  questions  which  concern 
»  so  closely  the  welfare  of  the  countries  they  represent. 

(Applause).  »  (s.)  Michel.  » 

The  President,  on  re-opening  the  discussion  of  the  second 
question  called  on  Mr.  Rosing. 

Mr.  J.  Ro.siNG  (in  German).  —  If  I  have  properly  understood, 
one  of  the  speakers,  who  has  preceded  me,  desires  that  only  the 
pi'inted  conclusions  of  the  General  Reporter  should  be  put  forward 
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but  not  the  amendment  wtiich  he  proposed  to-day  to  add  in  con- 
formity with  the  report  presented  on  behalf  of  Germany  by 
Ml'.  Suling  and  myself.  This  amendment  refers  to  the  recommen- 
dation for  the  construction  and  enlargement  of  an  inland  port  only, 
provided  that  the  results  of  calculation  in  each  particular  case,  will 
prove  of  utility  of  the  works. 

'i'his  amendment  is  absolutely  necessary  in  order  to  give  a 
practical  line  of  direction  to  the  resolutions  of  the  Congress.  The 
enlargement  of  the  Ports  of  Bremen  and  Hamburg  have  been  given 
us  as  examples  :  certainly  we  are  forced  to  make  these  harbours  as 
serviceable  as  possible  for  ocean  navigation  :  but  without  taking 
into  account  that  we  have  also  enlarged  the  basins  at  Bremerhaven 
for  the  largest  transatlantic  liners,  the  conditions  at  Bremen  and 
Hamburg  are  such  examples  that  do  not  permit  of  generalisation. 
It  is  this  object  that  our  German  report  had  in  view.  The 
historical  development  of  a  port  depends  always  on  the  local 
circumstances  and  also  to  a  great  extent  on  the  nature  of  its 
communications  by  water  with  the  Hinterland  (inland). 

The  International  Congress  should,  however,  follow  practical 
objects.  The  Reporters,  at  the  Congresses  held"  in  Vienna  and 
Frankfort,  on  these  questions  analogous  to  those  of  to-day,  were 
obliged  to  formulate  general  conclusions  which  would  with  utility 
satisfy  the  point  of  view  of  the  penetration  of  sea-going  vessels  to 
the  interior  of  a  country.  This  did  not  succeed,  and  we  wished, 
basing  our  opinion  on  the  fresh  experience,  to  put  forward  to  the 
Congress,  a  recognition  of  the  impossibility  of  general  formula  of 
practical  utility.  However,  we  admit  willingly  that  the  conclusions 
proposed  by  the  General  R.eporter,  in  conformity  with  the 
interesting  individual  reports,  served  as  a  subject  for  a  resolution, 
but  only  with  the  limitation  previously  indicated.  Without  this 
the  resolution  would  be  of  no  practical  value. 

Mr.  CfiAHAY  DE  Franghimont.  —  I  do  not  wish  to  take  up  much 
of  your  attention.  I  wish  to  ask  only  for  permission  to  say  a  few 
words  on  the  subject  of  the  conclusions  proposed  by  Mr.  Vander- 
linden  and  with  which  I  am  entirely  in  sympathy.  There  is, 
nevertheless,  a  slight  modification  in  form  which  I  wish  to  suggest. 

Mr.  Vanderlinden  has  told  you  that  it  was  desirable,  when  a  river 
(lowing  past  an  inland  port  is  improved,  to  make  this  river  of  the 
greatest  possible  value  compatible  with  the  natural  conditions  of 
the  river.     I  should  like  to  use  a  diilerent  expression  for  the  words 
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f 
«  natural  conditions  »  and  one  wiiich  has  been  frequently  used  at 

the  Navigation  Congresses  on  the  occasion  of  similar  discussions. 
The  words  are  «  hydraulic  force  of  the  river  ».  The  natural 
conditions  of  the  river  may  be  excessively  bad  and  its  hydraulic 
force  can  be  excellent.  There  are  examples  of  this  nearly  every- 
where. What  was  the  river  at  Bremen  like  before  the  improve- 
ments which  were  carried  out  by  our  lamented  colleague 
M.  Franzius  ?  Considerable  improvements  have  been  realised 
there,  the  success  of  which  was  due  to  the  use  of  the  latent 
hydraulic  force  of  the  river.  I  hope  that  Mr.  Vanderlinden  will  be 
willing  to  accept  the  substitution  of  the  words  «  hydraulic  force  » 
instead  of  ft  natural  conditions  »  in  the  wording  of  his  conclusion. 

Mr.  Yaxder[.ixdex.  —  I  absolutely  agi'ee  with  Mi-.  Crahay  de 
Franchirnont. 

Mr.  DE  July. —  The  question  is  complex.  Mr.  de  Franchirnont 
has  just  explained  that  he  only  difTers  from  the  conclusions  of 
Mr.  Vanderlinden  in  a  few  words  and  Mr.  Vanderlinden  from  those 
of  Mr.  Grenier  in  four  words.  This  shows  that  a  slight  re-editing 
on  the  text  can  be  of  great  weight  in  this  question.  I  think 
I  should  recall  that  it  was  decided,  when  conclusions  are  too 
developed,  not  to  approve  of  them  at  the  session  in  sitting.  I  ask 
permission  to  suggest  to  the  section  that  the  vote  on  the  con- 
clusions should  be  reported  at  a  later  meeting  and  that  the 
conclusions  should  be  submitted  to  a  sul)  commission  of  three  or 
four  delegates  representing  the  different  languages,  to  draw  up  the 
text,  taking  into  consideration  the  value  of  the  words  and  the 
expressions  of  opinions  which  have  been  put  forward  here. 

We  are  not  completely  unanimous  as  to  the  definition  of  an 
inland  port.  Mr.  Grenier  holds  the  view  of  a  port  served  by  a 
canal  :  Mr.  Vanderlinden,  that  served  by  a  river  :  Mr.  Guerreiro 
has  mentioned  Lisbon,  which  from  our  point  of  view  is  not  an 
inland  port.  I  consider  Lisbon  as  practically  a  seaboard  port. 
1  suggest  to  vote  for  a  formula  which  will  cover  the  whole 
discussion.  As  the  discussions  of  the  Congress  can  have  a  great 
practical  importance,  I  propose  the  nomination  of  a  Committee  in 
which,  of  course,  the  General  Reporter  will  take  part,  and  which 
will  prepare  a  text  taking  into  consideration  all  the  opinions 
expressed  here. 
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The  President.  —  1  agree.  It  will  be  useful  to  re-edit  the  text  of 
the  conclusions  by  a  sub-committee,  and  I  propose  to  adjourn  the 
session  for  half  an  hour.  If  those  members  who  have  taken  part  in 
the  discussion  will  pass  into  the  President's  room  for  the  Second 
section,  they  may  be  able  to  come  to  some  eagreement  on  this 
matter. 

The  meeting  was  adjourned  at  11.30  a.  m. 

* 
*  * 

The  sub-committee,  consisting  of  iMlNJ.  Troost,  President,  Crahay 
de  Franchimont,  Grenier,  MendesGuerriero,  Rosing, deSzystowsky, 
Yanderlinden  and  de  Joly,  Secretary,  foi-mulated  the  conclusions 
concerning  the  second  question  in  the  following  terms. 

«  1.  Inland  maritime  ports  are  generally  more  suited  to  the 
service  of  great  navigation  lines  when  the  latter  have  their  homo 
port  there;  they  are  seldom  suitable  as  ports  of  call. 

»  To  preserve  and  develop  the  commercial  and  economic 
character  of  inland  ports  it  is  desirable  to  guarantee  to  their 
approaches  and  their  works  such  depths  as  shall  be  largely 
sufQcient  for  the  future,  while  keeping  tinancial  possibilities  in 
view ; 

»  !2.  AVhen  the  inland  post  is  situated  on  a  river,  the  depths 
ought,  if  possible,  to  reach  the  maxim iini  consistent  with  the 
hydraulic  power  of  the  latter. 

))  The  approaches  to  inland  ports  should,  in  principle,  be  free 
of  obstacles  such  as  bridges  or  locks  of  which  the  number  should 
be  reduced  to  a  miniumm ; 

»  3.  At  the  time  of  the  establishment  of  an  inland  sea  port,  it  is 
better  to  place  it  as  far  as  possible  in  the  interior,  so  as  to  bring  it 
near  the  industrial  and  agricultural  centres  while  keeping  in  view 
the  economic  and  social  conditions  of  the  country  passed  through. 

))  If  the  harbour  must  remain  far  from  the  heart  of  this  country, 
it  is  well  to  make  it  the  terminus  of  a  system  of  completed  inland 
navigation  lines.  » 

These  conclusions,  which  were  read  during  the  afternoon 
session,  were  adopted  by  the  Second  Section. 


SECOND    SECTION 
(Ocean  Navigation) 

THIRD^  SESSION 

Wednesday,  3rd  June  1908  (Afternoon) 
President  Mr.  de  Roummel. 


The  meeting  commenced  at  1.15  p.  m. 

The  PresideiNT.  —  We  are  now  going  to  examine  the  third 
question. 

Construction  of  Harbours  on  a  Sandy  Shore. 

Among  the  authors  who  have  occupied  themselves  with  this 
question,  we  see  the  name  of  one  of  our  most  eminent  colleagues 
Mr.  Vernon-Harcourt.  Merciless  fate  has  deprived  us  of  this 
excellent  man.  As  a  mark  of  hommage  and  respect  to  his  memory, 
I  would  ask  you,  Gentlemen,  to  rise  from  vuur  seats  with  us  {The 
members  rise.) 

The  President.  —  I  now  call  upon  the  General  Reporter, 
Mr.  Rrandt. 

The  General  Reporter  —  The  question  of  the  construction  of 
harbours  on  sandy  shores  has  been  made  the  subject  of  several 
reports  presented  by  : 

Mr.  Wortmann  (Netherlands); 

The  late  Mr.  Vernon-Harcourt  (England) ; 

Mr.  Lo  Gatto  (Raly); 

Mr.  Sanford  (United  States); 

Mr.  Ivanina  and  Aekerle  (Russia) 
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I  would  read  to  you.  Gentlemen,  the  conclusions  to  which  I  have 
come  by  the  examination  of  these  reports.  The  conclusions  agree 
almost  entirely  with  those  which  have  been  formulated  by 
Mr.  Yernon-Harcourt. 

They  are  :  — 

1.  Access  from  the  sea.  io  ports  on  lagoons  situated  in  tidal  seas 
can  be  assured  by  building  a  pair  of  jetties  in  the  main  channel  of 
the  lagoon ;  the  Hood  currents  towards  the  lagoon  and  the  ebb 
currents  towards  the  sea  suffice  generally  to  carry  away  the  sand 
which  forms  in  front  of  the  heads  of  the  jetties;  ressort  to  dredging 
shoukl  only  be  had  as  an  auxiliary  means.  All  measures  whicli 
may  assist  in  increasing  the  effects  of  tidal  currents  in  cutting  away 
the  bar  should  be  taken  at  lagoon  ports;  the  tendency  of  these 
measures  should  be  to  increase  the  volume  of  water  in  the  lagoon 
and  to  close  the  side  entrances; 

2.  The  best  way  to  preserve  the  entrance  to  a  lagoon  port  on  a 
non-tidal  sea,  an  inland  port  at  the  mouth  of  a  river  or  canal,  or  a 
port  dug  in  the  shore,  with  its  entrance  protected  by  a  pair  of 
parallel  jetties  not  far  apart  from  one  another,  against  deposits  of 
sand,  is  to  prolong  the  jetties  to  that  depth  where  the  most  violent 
disturbance  of  the  water  will  have  no  effect  on  the  bottom  of  the 
sea.  The  action  of  the  current  of  a  river  or  of  a  channel  of  the 
lagoon  cannot  be  depended  on  to  maintain  the  depth  near  such  a 
port;  the  only  resort  then  is  to  powerful  self-propelled  suction 
dredgers  which  are  able  to  work  in  the  swell  on  the  bar  which 
foi'ms  in  front  of  the  heads  of  the  jetties. 

The  construction  of  pairs  of  parallel  jetties  cannot  be  recom- 
mended for  new  ports  to  be  established  unless  tliey  he  lagoon  ports 
on  tidal  seas;  this  type  of  port  would  always  have  the  great  defect 
of  a  lack  of  anchorage  ground.  In  the  matter  of  accumulation  of 
sand,  ports  with  parallel  jetties  near  together  possess  no  advan- 
tage over  those  whose  jetties  are  placed  a  certain  distance  apart 
so  as  to  obtain  anchorage  ground  of  a  certain  area; 

3.  When  ports  are  made  on  a  sandy  shoie  by  means  of  outside 
works  sheltering  a  large  anchorage  ground,  the  defence  may  consist 
either  of  hcoje^fees  quite  far  apart  and  continued  to  the  shore,  or  of 
a  breaku'ater  either  not  connected  with  the  shore  or  else  connected 
therewith  by  an  open  jetty. 

The  first  of  these  two  modes  of  construction  is  the  one  which  has 
been  more  used  at  the  present  time;  its  results  are  fairly  good  in 
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seas  where  the  quantity  of  sand  traveUing  along  the  shore  is  not 
very  great. 

The  jetties  should  be  carried  out,  in  all  cases,  to  the  greatest 
possible  depth,  where  a  great  disturbance  of  the  sea  has  no  action 
on  the  bottom.  These  works,  and  especially  those  which  protect 
the  port  on  the  side  whence  comes  the  sand,  should  be  inclined  to 
the  shore  in  order  to  facilitate  the  passage  of  a  portion  of  the  alluvia 
from  the  port.  But.  even  though  jetties  of  great  length  be  used, 
sand  always  accumulates  at  the  entrance  to  these  ports  and  the 
accumulation  of  sand  must  be  combatted  with  by  the  use  of  powerful 
self-propelled  suction  dredgers  able  to  work  in  a  swell. 

The  second  way  of  obtaining  a  port,  which  includes  the  construc- 
tion of  breakwaters,  has  not  yet  been  sufficiently  applied  to  enable 
a  judgment  to  be  formed  as  to  its  superiority  over  or  inferiority  to 
the  first,  and  to  pronounce  on  point  of  knowledge  whether  it  is 
easier  to  keep  down  the  alluvia  deposited  between  the  shore  and  the 
breakwater  with  the  dredger,  than  it  is  to  control  those  alluvia 
which  are  deposited  in  the  open  sea  in  fi-ont  of  the  entrances  to 
ports  of  the  preceding  type,  formed  by  jetties  connected  directly  to 
the  shore. 

According  to  all  appearances,  the  adoption  of  bi-eakwaters  may 
be  recommended  when  the  quantity  of  santl  travelling  along  the 
shore  is  large.  Breakwaters  should  be  extended  as  far  from  shore 
as  possible.  In  the  case  of  isolated  breakwaters,  and  especially  in 
that  of  breakwatei's  connected  with  the  shore  by  means  of  an  open 
jetty,  the  deposits  of  sand  formed  in  the  sheltered  space  will  be  able 
to  be  removed,  under  the  protection  of  the  breakwater,  by  means  of 
bucket  dredgers. 

In  comparing  these  conclusions  with  these  of  Mr.  Yernou-Har- 
court,  it  will  be  found  that  they  are  almost  identical  with  those  of 
that  author  (above  all,  as  regards  the  first  part  which  refers  to 
lagoon  ports). 

I  have  the  honour  to  submit,  Gentlemen,  these  conclusions  to 
your  kind  consideration. 

Mr.  WoRT.MANX  remarks  in  reference  to  the  Port  of  Ymuiden 
which  he  treated  in  his  paper,  that  this  port  is  an  interesting 
example  in  support  of  the  second  conclusion  of  Mr.  Vernon- 
Harcourt,  and  which  the  General  Reporter  has  chosen  to  a  certain 
extent  as  a  model  for  his  conclusions. 

This   port  was  constructed  30   years   ago   with   a  draught   of 
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7.50  metres  (!24  1/2  feet)  and  the  jetties  were  extended  out  to  sea 
until  a  deptti  of  8.50  metres  (28  feet)  was  reached.  In  order  to 
comply  to  the  growing  needs  of  the  seagoing  navigation,  the  depth 
was  lately  increased  to  9  metres  (29  1/2  feet)  and  even  latterly  to 
10.5  metres  (34  feet)  or  to  10  metres  (33  feet  below  the  ordinary 
low  tide  line). 

At  the  same  time,  a  channel  beyond  the  jetties  has  been  dredged 
with  a  width  of  230  metres  (755  feet)  and  with  a  depth  of  10  metres 
(33  feet)  at  low  water.  This  approach  channel  has  been  maintained 
by  dredging,  and  at  Ymuiden  that,  which  Mr.  Vernon-Harcourt 
recommends  on  his  second  conclusion,  namely  of  dredging  a 
channel  to  the  depth  of  12  metres  (39  1/2  feet)  and  also  of  dredging 
a  certain  area  to  this  depth  to  the  North  of  the  channel  in  order  lo 
form  a  deposit  basin  for  sand  carried  by  the  currents  running 
S.  W.  to  N.  E.  has  been  carried  out. 

In  this  manner,  the  maintenance  of  the  access  channel,  and  of  a 
port  with  a  depth  of  10.50  metres  (34  feet)  for  the  greater  part  of 
the  year,  has  been  successful.  There  is,  only  2  to  3  months  on  an 
average  during  which  the  depth  decreases  to  10  metres  (33  feet) 
which  in  itself  is  sufficient  for  the  navigation. 

Mr.  Germelmann  (in  GeiMnan).  The  question  of  the  means  to  be 
employed  to  maintain  the  access  to  ports  has  in  the  course  of  the 
last  10  years,  undergone  an  important  change.  Fifteen  years  ago 
the  construction  of  moles  was  still  considered  the  only  means  to 
maintain  a  free  approach  to  the  ports;  to-day  the  dredging  is 
considered  as  an  eflicacious  procedure,  perhaps  as  the  best  means 
of  ensuring  the  free  entrance.  According  to  my  opinion,  this 
should  be  formally  expressed  in  the  resolutions  I  am  in  agree- 
ment with  conclusions  of  Mr.  Vernon-Harcourt  as  well  as  those  of 
the  General  Reporter,  but  I  would  ask  whether  the  resolution 
should  not  have  a  Utile  more  regard  to  the  importance  of  dredgers. 

The  General  IVeporter  suggests  to  add  a  fourth  paragraph  to 
his  conclusions  saying  that,  in  any  case,  recourse  can  be  made  to 
dredgers. 

Mr.  Vkdel  (in  English).  —  If  you  will  allow  me,  I  will  make  a 
few  remarks  on  the  report  of  our  lamented  Mr.  Vernon-Harcourt, 
precisely  because  the  resolutions  proposed  are  based  on  his  work. 
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The  opinion  expressed  by  Mr.  Vernon-Harcourt  in  conclusion  :  — 
On  a  coast  thie  shores  of  which  have  a  slight  slope  and  where 
there  is  a  current  carrying  the  sand  for  a  considerable  distance 
from  the  beach,  there  is  no  reason  to  construct  a  closed  harbour, 
This  opinion,  I  say,  is  somewhat  discouraging.  There  are,  I  believe, 
not  a  few  among  us  who  are  working  to  solve  this  problem.  It 
would  therefore  perhaps  be  more  correct  to  be  content  to  say  that 
a  generally  satisfactory  solution  has  not  been  found. 

In  another  place  the  author  remarks  that  detached  breackwaters 
witli  or  witliout  viaduct  connections  with  the  shore,  are  the  only 
works  actually  constructed  on  the  principle  which  leaves  a  free 
passage  for  the  movement  of  the  sand  between  the  works  and  the 
bottom. 

Well,  this  is  not  exact.  In  Denmark  along  the  coasts  with 
moving  sand,  three  little  fishing  harbours  have  been  constructed 
with  closed  basins  in  the  open  sea.  Each  is  connected  with  the 
mainland  solely  by  an  open  viaduct.  These  veritable  harbour 
islands  (ports  iles)  exist,  although  they  may  be  small,  and  contrary 
to  the  expectations  of  many  engineers,  they  have  been  perfectly 
successful.  It  is  a  case  of  the  old  proverb  Ah  esse  ad  posse  valet 
consequcntia  i.  e.  «  what  is,  can  be  ».  These  harbours  have 
been  described  at  the  Engineering  Congress  held  some  years  ago 
at  the  Saint  Louis  Exhibition,  and  a  description  had  been  published 
in  the  Minutes  of  the  Society  of  Civil  Engineers  of  America. 

It  is  difficult,  not  to  say  impossible,  to  predict  what  deposits  will 
form  on  the  leeward  and  windward  sides  of  a  new  work  constructed 
as  a  harbour  island.  But  it  seems,  they  follow  a  certain  law, 
dependant  on  the  tides,  winds,  and  waves,  on  their  direction,  force 
and  duration,  and  on  the  distance,  between  the  works  and  the 
shore.  It  is  for  this  reason  that  I  should  propose  to  add  to  the 
conclusion;  that  it  is  desirable  for  Engineers  to  study  theoretically, 
but  also  as  much  as  possible  practically  by  actual  observations, 
how  these  detached  works,  under  determined  conditions,  give  rise 
to  the  formation  of  deposits  or  accumulate  moving  material. 

The  General  Keporter.  —  Mr.  Yedel  who  has  spoken  of  the 
coasts  of  Denmark,  did  not  tell  us  if  the  harbours  are  joined  to  the 
mainland  by  such  works  as  jetties,  etc. 

Mr.  Ykdkl.  —  They  are  joined  by  works  with  freeway. 
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The  General  Reporter.  —  But  behind  the  jetties  there  mu  s 
always  form  a  sand  bank,  so  that  the  existence  of  such  a  port, 
detached  from  the  mainland  and  only  joined  by  a  free  way  jetty, 
must  always  demand  the  use  of  dredgers.  This  is  provided  for  in 
the  third  conclusion  I  have  proposed.  I  should  add  that  I  have 
not  recommended  the  use  of  such  ports,  because  they  are  not  yet 
sufficiently  widely  used,  although  there  are  some  good  examples. 

M.  Ignazio  InCtLESE.  —  Attention  should  be  drawn  to  the  propo- 
sition referring  to  the  construction  of  ports  on  sandy  shores  with 
the  use  of  breakwaters,  detached  or  continuous,  with  freeway. 
When  the  coast  cuts  into  the  sea,  the  isolated  breakwater  causes  in 
the  lirst  place  the  deposit  of  sand  within  the  harbour.  In  Italy 
there  are  a  number  of  ports  on  sandy  shores  and  nearly  every 
where  them  we  have  proofs  that  such  is  the  case.  On  the  South 
coast  of  Sicily,  the  Port  of  Licata  formed  by  an  isolated  mole  and 
2  moles  detached  from  the  coast  has  nearly  silted  up  in  a  short 
time,  and  the  continuous  dredging  is  very  expensive.  A  little 
distance  away,  the  port  of  Porto  Impedocle  in  an  analogous  situa- 
tion, maintains  itself  very  well.  It  is  constructed  with  2  moles, 
more  or  less  like  Ymuiden.  On  the  coast  of  Calabria,  in  the  Gulf 
of  Sta.  Eufemia,  the  harbour  of  Sta.  Yenere,  constructed  with  an 
isolated  mole,  has  had  to  be  modified  by  joining  the  breakwaters 
by  means  of  a  solid  mole  to  the  shore. 

The  President.  —  I  would  remark  that  there  is  only  a  small 
divergence  of  opinion  and  the  General  lieporter  has  consented  to 
make  an  addition  in  his  report  in  accordance  with  the  remarks 
made  by  Mr.  Vedel.  I  suppose  therefore.  Gentlemen,  that  the 
section  will  accept  the  conclusions  of  the  General  Picporter,  com- 
plemented by  a  note  referring  to  the  necessity  of  having  recourse 
to  dredging. 

The  Section  agrees  to  the  conclusions  formulated  in  the  fuUow- 
ing  manner. 

i.  The  entrance  fo  a  harbour,  situated  on  a  lagoon  opening 
into  a  sea,  can  be  etTected  by  means  of  parallel  jetties  built  on  the 
principal  channel  leading  to  the  lagoon.  The  action  of  the  tide  is 
sometimes  sufficient  to  insure  the  necessary  depth  of  water  over 
the  bar  which  generally  tends  to  form  at  the  end  of  the  jetties; 
but  often  the  dredging  must  be  used  in  addition. 

The  strength  of  the  tidal  currents  in  the  channel  leading  to  the 
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port  should  be  increased  by  enlarging  Ihe  capacity  of  the  reservoir 
formed  by  the  lagoon  and  by  closing  the  secondary  arms  of  this 
lagoon ; 

2.  Except  in  the  case  alluded  to  in  tlie  preceding  paragraph,  the 
maintenance  of  the  depths  can  only  be  secured  by  means  of  dred- 
ging : 

r?.  As  parallel  jetties  give  no  roadsteads  and  offer  no  special 
advantage  from  the  point  of  view  of  maintaining  depths,  their  use 
is  only  recommended  in  the  case  mentioned  in  the  first  paragraph 
above; 

4.  Jetties,  whether  parallel  or  converging,  must,  to  be  of  ser- 
vice, be  prolonged  to  depths  where  the  erosive  action  of  the  sea  is 
no  longer  felt; 

5.  Converging  jetties  must  be  strongly  inclined  towards  the 
shore  so  as  to  offer  no  obstacle  to  the  passage  of  alluvial  deposits 
carried  onward  by  the  littoral  currents; 

6.  In  case  that  the  movement  of  materials  along  shore  be  very 
great,  it  is  of  advantage  to  have  recourse  to  moles  or  breakwaters 
parallel  to  the  coast,  or  even  to  place  the  port  out  in  deep  water 
and  to  connect  it  to  the  ground  by  means  of  open  piers.  In  this 
case  the  moles  or  other  works  of  entrance  to  the  port  should  be  as 
far  from  the  shore  as  local  circumstances  permit. 

Tin:  Pp.ESiDEXT.  —  M.  Hendel,  a  Ilussian  Engineer,  desires  to 
make  a  communication.  We  have,  however,  not  the  time  to  dis- 
cuss it  l)ut  it  will  not  be  of  failing  interest  to  us. 

This  communication  is  entitled  :  — 

TJie  Direction  of  tlie  Current  of  the  Anion  Daria  along  its 
ancient  Bed  Onzboj/. 

M.  Hkndel  treated  his  subject  at  length  before  the  audience. 
We  give  the  following  resume  of  his  comm«nication  :  — 
The  River  Amou  Daria,  according  to  historical  data,  had  two 
arms  :  —  The  Western  Ouzboy  (Oxus  Arsos,  etc.)  which  flowed 
towards  the  Caspian  Sea  passing  by  the  sweet  water  lake  Sary- 
Camiche  and  the  Eastern  arm,  Dje'ikhouae  (the  present  Amou 
Daria)  which  flowed  and  still  flows  towards  the  Sea  of  Aral.  Near 
the  mountains  Cheikh  Djeily  the  waters  disappeared  below  ground 
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and    I'p  ap|)eart>(l    later   on    the   siiii'acc   rniiiiiiiii    a   rciiilc   (i(>lta  nt' 
si.'vei'al  arms. 

If  was  the  I'ieli  oasis,  well  [nipiilaliMJ.  Ilu'  coiinlry  ol' llic  ( )iizltuy. 
I>iil  in  eoiiseiiueiiee  of  varidiis  eireiiiiislaiiefs.  Ilic  nii/.hoy  dricij  ii]) 
and  llii'  di'^li'icl  luH'ame  a  d(\st'ii. 

On  Ihc  lilh.  Kel).  I7I(),  Peter  llie  Ci-eat  issued  an  i'ka/.elo  llie 
Senate  lo  diver!  llie  waters  oi'  llie  Anuai  Daria  to  the  Ou/.hoy; 
nnfortunalidy,  il  was  nol  exeenled  owinj^i  to  Ihe  assassinaliun  (jf 
lli(^  leader  oC  the  e\i)editi()n  Prince  Bekdwileti  'rdierasky. 

The  periodic  llitorls  of  llie  riNcr  extend  slill  sonu'tinies  theii' 
walei'S  as  far  as  the  l>aUe  Sai-y  Caniiche  (Ihe  level  of  Ihis  dried-iip 
lake  is  almost  i.'>()  mdres  ( IT)  reel)  ahove  the  level  of  llie  Caspian 
Sea.)  The  greal  Hood  of  IS78  gave  occasion  to  an  organisation 
in  I87i>  of  an  expedilion,  eiilriisled  hy  lm|ierial  (lommand  on  lo 
(!enei';i|  (Jlonkhovskoy.  lo  sliidy  llie  aiicienl  \k'(\>  of  the  Anion  Daria. 

The  resiills  ohiained  were  (iidilishect  in   IS*!.'). 

Afler  this  alleiiipl.  nolhing  has  heen  done  for  nearh'  ;>()  \ears. 

The  [tower  (d'  lliis  wa,ler  sii|)ply  for  supplying  Iho  projected 
route  is  assiireil,  lur  according  to  the  data  of  Messrs.  Smidt 
and  Itorandt  the  llow  <d'  the  river  al  Nnxns  is  !)7()  to  i,.'>37  enhic 
metres  (."^ioU  to  ir),'2()0  cuhic  I'eeli.  The  llow  data  of  the  Ministry 
hrs-  Voifs  lie  Coiiiinnniciilio)i  are  only  SoO  to  \pi()()  cuhic  metres 
(:5,()00  to  I. "■,,()()()  cuhic  h'et )  thai  is  lo  say,  anyhow  suOicienl  foi-  a 
navigahle  canal  and  for  the  irrigation  of  I ,()()().( 100  lu'ctares 
('J,i7(),()0()  acres.) 

As  regards  the  nalui'e  of  Ihe  river  soil  i  loamy  clay  and  lot'ss)  they 
mnst.  he  considered  as  fei'Lile  according  to  tlie  historical  records 
referring  to  the  lands  (d'  ttie  oasis  Tl  miisl  not  he  lost  sight  of  the 
fact  Ihal  the  mud  of  the  Anion  Paria,  accoi'ding  to  the  chemical 
analysis,  is  of  the  same  ipialih  as  that  of  the  Nile  and  Iherefore 
erpially  fei'tile. 

The  economic  slate  of  Ihe  counlr\'  offers  pe(Mili;iril  ies,  nolahly  as 
regards  the  culliNalion  of  cdtton. 

The  harvest  of  colloii  was  I  ,S'J()  kilos  ( lOOO  Ihs)  aii.l  thai  of  wheat 
l,'.t2(J  kilos  (i,'J()()  Ihs).  that  is  to  say  ahiiosl  Ihe  same  vield  per 
hectare  (  I  ,()()0  and  l,71-()  Ihs  \)vy  acre)  or  il  is  permissihle  lo  say 
that  in  Ihc  cast-  of  importing  wheat  into  the  country,  each  lb  <»/ 
ii'/i('(il  nmld  be  rriiUifcd  hi/  <i  lb  of  colloti. 

The  results,  ohiained  on  this  snhjecl,  are  nu'ntioned  on  page  il5 
o['  the  liccan  dc  la  Secliun  I'runscajiienne  ol"  iSOti. 

21 
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The  urgent  necessity  of  increasing  the  ii-rigations  to  favour  tfje 
culture  of  cotton  has  Ijcen  ciuirniucd  hy  the  Hy(h'auMc-Agricnl- 
tui'al  Department,  which  can  (july  aecuuiil  for  (i()(),0()0  hectares 
(1,500,000  acres)  as  ready  for  irrigation. 

.\I.  Hendel  has  made  a  project  whicli  would  reahse  an  uninter- 
I'upted  waterway  7,500  kilometres  in  length  (4,700  miles)  from  the 
Italtic  Sea  to  the  Afghan  Frontiei".  II  would  include  a  mixed 
waterway  (navigation  and  irrigation)  of  1.200  kilometres  in  length 
■  750  milles),  ending  at  the  (iulf  of  Balkhan,  a  port  on  a  sandy  sliore 
and  the  cost  ist  estimated  at  1  40  million  muljles  (£   15,0(X),000). 

The  revenue  for  the  cultivation  of  oiu'  half  of  tlie  lands,  without 
counting"  any  henelits  from  the  navigation ,  would  amount  to 
500,000  X  60  =  30,000,000  rouhles  or  (  £  :},200,000)  efjuivalent  to 
a  i-eturn  of  21.5  "/„. 

The  following  would  l)(^  tln^  ad\anlages  of  I  he  scheme  : 

1.  The  navigable  canal  would  serve  as  Ihe  priuci|ial  nutans  of 
irrigation ; 

2.  The  tlow  of  the  current  could  he  used  gratuitously: 

.'^.  The  works  could  he  executed  hy  the  use  (d'di-eilgi'rs,  using  the 
existing  way  for  the  purposes  of  gradually  advancing; 

4.  The  results  would  he  excellent  I'l'oin  ;i  linancial  point  of  view, 
permitting  the  suhstitidi(ju  of  a  material  i  eurn  )  hy  another  (cotton) 
of  10  times  its  value. 

(.^o/iclusitnis. —  I .  The  scheme,  consiilered  realisahle  two  ceiduries 
ago  by  the  Emperor  Peter  the  Great,  has  not  lost  its  im|)ortance. 

2.  The  execution  of  this  project  is,  according  to  all  reports, 
desirable  and  sh(jidd  he  recognised  as  ui'gent,  being  of  great  public 
interest. 

The  Session  was  adjourned  at  3.30  p.  m. 


SECOND  SECTION 
(Ocean  Navigation) 

FOURTH   SESSION 

Friday  Sth.  June,   1908  (Afternoon) 
The  I^residenl,  .\f.  in-:  I'iuummel 


The  Sessioi^  wn?;  opened  at  .'I.'IO  ]i.  m. 

TiiK  pRKsiDKNT.        ICvou  art'  wilhiiLi-,  \V(>  will  pass  on  al  uiice  to 
the  exaiiiiiiaUoii  oC  Uie  I'uurlh  (pieslidii,  viz  :  — 

flfiie.i'id   Cnitihlioiis  fur   lln'   Sefirihi   of  Marilimr.  Xarigatinii 
uiid  follow  on  h)  llie  lilth  (pu'stiijii,  viz  :  — 

TIiiiJrn(/i'(i i>liifal   E.rplni'nliiiii   of  llir  seas. 

The  (leiieral  H('|)uiler  de  Schoiasky  wishi^s  to  ad(h"ess  the 
Meeting. 

Tni-:  (iENKUAL  PiKi'uPvTKH.  —  Before  passing  on  h'  the  agenda. 
I  wish  to  call  your  attention  to  a  completely  new  fact  in  tlie  practice 
of  onr  Congresses.  Jt  is  the  introduction  of  the  two  new  (piestiuns 
for  this  section  of  ocean  navigation  whicli  oiir  I'l-esident  has 
kindly  read  to  ns. 

It  is  altogethei'  unnect^ssai'y  to  insist  on  the  great  importance  of 
these  two  (piestions  now  hefore  an  assemhiy  of  men  of  such  high 
competency. 

These  (piestions  are  intimately  connecled  with  the  ohject  we 
ha\e  in  \  ie\v  in  this  section  foi'  ocean  navigation.  II  is  natural 
ihat  iiiir  Navigation  Congresses  occujjy  themselves  in  their  pros- 
perous maich  and  in  their  progressive  character  in  searciiing  for 
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rules  as  regards  the  ocean  navigation,  this  surface  of  water  which 
covers  about  70  7o  of  our  planet  and  wliicli  ofl'ers  an  outlet  for 
immense  quantities  of  merchandise.  It  is  therefore  indispensable 
that  the  whole  maritime  world  slioukl  be  carried  on  undei-  such 
conditions  that  satisfy  security. 

All  the  world  know  what  amount  ot  profit-bearing  and  useful 
work  it  owes  to  the  Inlernational  Congresses  ;  numbers  of  problems 
have  been  solved,  thanks  to  the  possibility  ul  the  discussion  l)y 
specialists  of  the  higliest  competency  and  lioloiiging  to  the  dillerent 
nationalities,  of  all  r|Liestions  of  inlei-est  t(»  navigation.  Those 
which  lignre  to-day  on  our  agenda  will  ccrtMinly  gain  a  value  when 
illuminated  i)y  tlie  men  of  science  and  ui  talent  pi-esent  here,  and 
by  those  who  will  discuss  them  at  future  Congresses. 

Tlio  two  (|n('stions  which  we  are  going  to  discuss  to-day,  are 
iionnd  up  in  the  same  object,  that  of  safegu.-irding  (-(jinmercial 
interests  and  human  life  on  the  o(;ean  to  tlie  higiiost  ])ossihle 
degree.  I  am  sure  you  will  receive  them  favourably  and  yon  will 
congratulate  the  initiative  of  the  Board  of  tlie  Association,  in 
having  placed  there  two  new  questions  on  Ihe  agenda  of  the 
-Xlth.  International  Congress  of  Navigation.  [Apidause.) 

The  foni'th  (piestion  referring  to  the  security  of  mai'itime  naviga- 
tion has  hocn  the  sidiject  of  five  sepai'ate  repoi'ls. 

1.  l>epoi-t  of  Mr.de  Schokalsky  in  whiclt  the  question,  after  a 
general  treatment  of  the  su])Ject,  is  stLidiei]  from  three  jjoint  of 
view,  luioying  ami  liglding  of  coasts.  iiMutical  instructions,  and 
cai'logra|)liy  ; 

2.  The  l'.ep(jrl  of  .Mr.  liota  in  wliich  the  subject  is  allacked  from 
a  wliolly  ditferent  standpoint  :  the  study  of  the  securitv  of  naviga- 
tion is  made  from  the  |)oint  of  view  of  the  ship  itself,  and  the 
rational  tlislribution  of  water-tight  C(jmparlments  : 

.'3.  The  Report  of  Mr.  Spitzin,  Officer  of  Ihe  liM|)erial  Navy,  is  a 
critical  treatise  on  the  system  of  lights  whicli  i-elates  lo  interna- 
tional understanding  on  these  j)oints: 

\.  Tlie  Fvcport  of  Mr.  TimormlV  treats  on  Ihe  salvage  apparatus 
whicli  might  be  carried  on  shii)s.  to  Ije  used  in  case- of  founrlering 
on  sandbanks  or  rocks; 

5.  And  linally,  the  report  of  Mi-.  Anliinoll' in  which  th(>  author 
presents  a  new  apparatus  to  signal  by  night  and  wliicli  iscondiined 
with  a  typewriter  printing  the  received  signals.  This  ajjparatus  is 
exhibited  at  the  entrance  of  the  long  coriidoi'  alongside  the  large 
hall. 
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Voii  see  frori!  this  shorl  rnmiKM-atinn  that  the  subjects  are 
altogelliei- ililTcnMil.  in  I'art,  il  inigliL  Ix'  said  (|iiile  ilis-siiiiilar,  and 
this  is  becansp  lln-  main  (jueslioii,  as  it  is  woi-ded,  is  exlt'enicly 
vaiiiu'  and  excessively  wide.  It  can  only  be.  discussed  in  a  very 
variiMJ  manner  Ity  the  specialists  of  dilTerent  professions.  Inder 
these  circumstances,  il  seems  lo  nu'  thai  an  Inlernalidual  Commis- 
sion should  tu'  ap[)oinled  hi  study  nearly  all  llie  points  I'aised  ti\ 
the  various  aidiuirs,  and  also  those  (piestions  which  can  ai'ise  out 
of  the  main  problem. 

.Mr.  lioiA.  —  1  should  like  lo  sa\'  a  Ow  \V(U'ds  on  liic  subjecl  o|' 
my  reporl  on  Ihe  security  of  marilime  navigation. 

As  regards  lite  stability  of  ships,  it  is  conceivable  Ihal  il  is  very 
ditTicull  lo  establish  main  rules  which  are  applicable  io  all  1\  pfs  of 
ships.  On  Ihe  ollu'r  band  when  a  ship  is  on  service,  d  ma\'  be  of 
utility  to  inilicale  lo  Ihe  captain  a  safe  means  to  vei-ify  Ihe  best 
distribution  of  load  on  board.  This  verilication  should,  of  course, 
be  able  lo  be  made  wilhoul  calculations. 

Mr.  Archibald  Druny.  the  well  known  shi[)builder,  has  suggested 
an  inslrument  which  wduld  approximately  solve  Ibis  ([ueslion. 
The  d(>seri|)lion  of  Ibis  appai'alns  is  given  in  the  Jliclsia  Mari- 
lima,  ISJKi. 

I  express  Ihe  wish  Ilia!  an  inslruniiMil  of  ibis  kind,  or  of  a 
similai'  nalure.  should  form  an  cssenlial  |jart  of  Ihe  eijuipmcnt  of 
a  vessel.     .\  new  element  of  safely  would  thus  be  at  hand  on  board. 

Tni".  l'nKsii)i:NT.  —  Does  any  one  wish  to  speak  on  ttie  subjecl  of 
the  seciualy  of  mariliuK^  navigalion?  —  No.  —  We  have  now  lo 
decide  in  favoui-  or  (jlherwise  of  the  proposition  made  by  the 
General  lleporler. 

It  seems,  howeviM-.  nec(\ssary  lo  standardise  the  uh^IIkhIs  of 
buoying  and  eartogra[)liy  in  use  in  each  country.  The  din>i-ences 
which  exist  are  obstaides  for  navigation.  I  wordd  therefore  ask  if 
it  would  not  be  well  lo  word  the  crmclusioti  as  follows  :  — 

«  Tlie  Congresses  expresses  Ihe  wish  Ihat  an  Inlernational  Com- 
mission should  be  inslitnled  to  standardise  the  methods  of  carto- 
gra|)hy  and  buoying,  as  well  as  the  nautical  rules.  » 


.Mr.  (liiKSTKK  (in  iMiglishi.  —  The  (pieslion  of  the  general  condi- 
lions  for  Ihe  security  of  maritime  navigation  is  so  vast  thai  it  is 
not  easy  to  arrive  at  a  conclusion.     For  a  great  number  of  years, 
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the  ilifTerent  ii;ilion>  have  luui  tlincient  culf.-.  luit  it  is  neces;?ary  to 
have  a  general  hasi.s  lor  all  nations,  and  for  this  reason  I  have 
prepared  the  following  resolutions,  in  order  to  i-staMi^li  a  uniform 
system  lor  the  requirements  of  navigation. 

It  is  :  —  In  view  of  the  great  importance  which,  for  the  well 
being  and  security  of  the  sailors  (»f  the  different  nations  I'epre- 
sented  at  this  Congress,  would  be  offered  by  the  establishment  of  a 
uniform  system  of  rendering  assistance  for  ocean  navigation, 
which  is  the  gi'eat  road  of  intercomnuuiication  between  the  civi- 
lised countries,  and  which  has  been  so  well  ventilated  by  the  offi- 
cials of  the  Government  of  H.  1.  M.  the  Emperor  of  Puissia.  The 
International  Congress  of  Navigation  assendjied  at  St.  Petersburg 
recommends  to  His  Excellency,  the  President  of  the  Permanent 
Board  of  the  Congress,  to  ask  the  Government  of  11.  M.  King  of 
the  Belgians  to  invite  each  Government  interested,  to  delegate  one 
authority  as  a  special  member  of  a  Committee  which  would  hold 
its  Meetings  from  time  to  time,  according  to  necessity,  in  Paris,  in 
order  to  study  all  matters  concerning  this  question  and  to  esta- 
blish all  the  general  regulations  which  might  seem  prdpei-  for  the 
safeguarding  of  maritime  navigation.  » 

«  The  Ileport  of  this  Permanent  Committee  should  be  submitted 
for  the  approval  of  the  various  Government  Departments  in  a  form 
which  the  President  of  the  Commission  sliould  deem  right.  » 

Mr.  le  liainii  (Jiinki  1 1;  iii:  IIuciikmunt.  —  The  ((iirsliuu  of  the 
procedure  of  lighting.  Inu/ying  and  the  regulations  lur  maritime 
navigation  are  dilTerent  in  each  country,  it  would,  therefore,  be 
clearly  of  considerable  advantage,  if  there  were  conqilete  unifor- 
mity. It  has  been  attempted  to  establish  this  uniformity  within 
(pertain  limits  by  the  Conferences  whicli  were  notably  held  at 
Washington,  and  where  the  different  Governuients  were  repre- 
sented by  Naval  UfTicers  and  Engineers. 

I  believe  the  only  procedure  to  ari-ive  at  tlie  solution  of  the  ipies- 
tion  is  an  agreement  with  the  Governments,  and  according  to  my 
opinion,  our  Association  of  International  Congresses  <d'  Navigation 
is  not  sufficiently  qualified  to  achieve  a  very  cei'tain  i-esult.  The 
question  is  complex.  There  are  great  dilTiculties  in  arriving  at 
complete  unison.  The  English,  in  particular,  representing  the 
largest  factoi-  in  navigation,  have  great  difliculty  in  changing  the 
dispositions  and  forms  which  they  have  adopted  up  till  now.  As 
a  result  of  the  Congress  at  Washington,  precision  on  certain  points 
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lias  been  arfived  al,  and  I  believe  acliialh,  Ibere  wniild  be  (if  very 
iiivat  advantage  in  Ibe  ineelin.u  of  new  convenlioiis.  I  Uilnk, 
liuwevor.  Ibat  such  new  conventions  can  only  be  promnlgaled 
thi-oiigli  the  intervention  of  a  Government.  It  has  just  been  pro- 
l)Osed  t(»  liave  recourse  to  the  Belgian  Government.  I  have  no 
objections  to  make.  The  Belgian  Government  coulil  take  the 
initiative,  although  it  {{()v>  not  possess  any  large  mercantile  lleet, 
and  convoke  the  other  (Governments,  inviting  them  to  meet,  as 
was  done  at  Washington  represented  by  Naval  Officei's  and  Engi- 
neers.    This  is  the  only  method  of  pi'ocedure. 

I>id  pei'haps  it  woidd  be  more  j-uitable  to  ask  the  llussian  Govern- 
ment, who  ai'e  pei'I'eclly  (pialilied  to  undertake  Ibis  initiative,  for 
it  is  in  Kussia  that  the  Gongress  is  being  held. 

There  would  be  of  considerable  advantage  to  act  thus  concern- 
ing the  methods  of  buoying  and  lighting  of  the  coast,  the  mari- 
time regulations;  the  continuation  of  those  (piestions  which  trans- 
pi  i-ed  at  the  Gongress  at  Washington,  and  the  new  negotiations 
which  might  be  opened  uj)  between  the  dilferent  maritime  nations. 
The  Gongress  might  express  a  wish  that  the  lUissiau  Government 
should  take  the  initiative. 

Tni",  Gknkral  IvIM'ohthi',.  -  In  my  posilion  as  Genei'al  llepoi'ler  1 
can  only  heartily  sii{)port  the  idea  suggested  by  Mr.  le  Baron  (Juinette 
de  llochemont.  Pei'haps  by  this  means  we  could  attain  our 
desired  object. 

TuK  Prksidkni".  —  Would  .Mr.  le  Baron  (Mdnelle  de  Bochemont 
be  so  good  as  to  formulate  a  motion  in  this  sense?  Before  procee- 
ding with  the  liftb  (juesl;ion  we  will  adj(jurn  the  Meeting  for  ten 
minutes. 


The  Meeting  met  again  at  5  o'clock. 

TuK  J'hksidk.vi'.  While  waiting  lorllie  resolutionof  Mr.  le  Baron 
Quinette  de  Bochemont,  we  will  begin,  in  ordei"  not  to  lose  time, 
the  tifth  question  which  is  on  to-day's  agenda,  viz  :  — 

Hij(h'oiii'ai>hical  E.iploral ion  of  the  h>cas. 

The  General  Beporter,  Mr.  Mordovine  being  absent,  I  would  ask 
Mr.  Lemercier  to  read  bis  report. 
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Mr.  Lkmercier  read  \Uv  reporl  which  ierminatcd  willi  Ihf  lollo 
wing"  conclusions  and  ati  expicsscd  dcsiic  ; 

1.  'I'hc  eniploynienl  of  |)h()h),m'ai)ii\  iti  I  he  l(i|)<)L:ra|)hic;il  siicncx  s; 

2.  The  latitude  nud  loiij^iliidc  of  the  shoi'c  zone  to  he  marked  (»ri 
llie  ist'n  chai-ts : 

;>.  The  method  of  rcpresnilalioii  of  lh(^  >oii!idiniis  on  Ilic  charts: 

i.  'file  standard  /.ei'o-lpvel  fordi'plhs; 

5.  The  method  admissihli'  lor  Ihe  stmiy  of  the  [lerioilic  and  non- 
periodic  currents ; 

().  The  organisation  of  magndic  ohservalioiis  of  Ihe  shoi-e  and 
their  co-ordination  for  the  purposes  of  tfie  sea  charts : 

7.  The  elahoration  of  rnlcs  for  the  conduct  of  hydrological  explo- 
rations, and  for  Ihe  formation  of  all  possihlc  collections ; 

S.   Till'  progivunnii'  for  Ilic  dclri-minaliori  of  ilii'   resnils   relaling 
lo  Ihe  description  of  llir  chatmels  and   a  general  scheme   for  esia 
hlishing  tfie  ilescriplion  of  lliese; 

'.).  Tfie  fixing  (jf  a  unifoian  system  for  Ihe  reproduction  of  niul- 
li[)le  local  designations; 

10.  Finally,  a  uiuformily  in  Ihe  (julward  I'or.n  of  the  charts  so 
as  to  admit  of  systematic  marking. 

L  think  that  an  intei'uational  agreemeni  on  Ihe  suhject  of  all 
these  (juestions.  which  should  regulate  them  under  the  form  of 
special  instriiclions  or  of  a  progi'amme  of  which  llie  navigatoi's 
and  hydi'Ographers  could  in  aiicnei'al  \\a\'  make  use,  would  he  of 
very  great  service,  and  Ihal  allliouL;h  il  he  somewhat  complex,  the 
regulation  of  this  (pieslion  would  he  sidijecl  worlliy  of  (Jiscussion 
and  ivsolution  liy  a  special  international  commission. 

Tlie  (ieneral  Hejiorter  formulates  Ihe  wi>li  Ihal  al  Ihe  next 
Congress  represPiUalives  of  the  dilferenl  nations  should  repoii  on 
the  history  of  the  develo})menl  and  the  >lale  of  Ihe  hydrogi'aphic 
science  of  tfn^ir  country. 

TuK  I^HKSM)i:Nr  invites  llu'  aulhors  lo  speak. 
No  one  wishes  to. 

Tur;  l*m:siiiKNi'.  —  (lenllemen,  Ihe  wisli  exprosed  hy  the  (Ieneral 
r«e|torler  is  Ihe  same  as  that  desiicil  for  Ihe  fourlli  ipieslion.  It 
only  seems  to  me  that  Ihe  fourlli  and  lillli  ipie-^lidus  cmuM  he  incor- 
|)oratei  in  one  resolution,  in  olher  wurds.  to  ,idd  lo  Ihe  ohservations 
of  Mr.    le   Ijaroii    (^lunetle   de   Uociiemont,    rtd'ei'ring  to  huoving, 
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lighting  nnd  in.iritiriie  niles,  llic  wishes  ns  regards  Ihe  snltjecl  of 
hydnigi'iiphy.     This  a|)pears  lo  iiic  iiseriil. 

Tiie  (iciicral  Hrpdi'lci-,  as  yoii  ha\i"  jii>l  hcanl.  has  rxprcssi'd  the 
ilesire,  Ihal  al  Ihe  next  Congress,  rc|)(irl>  un  W'nikv  which  haNC 
i)een  done  in  niarilinn'  iiy(h'ograpli\  iti  llii'  variniis  cdiinh'ies, 
shonid  !)('  presented.  Thai  is  also  very  interesting  ami  wr  ('\|)rpss 
the  wish  Ihal  il  may  he  rnHihed  al  the  ne\l  ('.(ingress. 

ileri'  is,  (lentltMuen,  Ihe  imle  prepared  |)y  .Mr.  je  lianm  (hiiiii'lle 
de  Ihieheinonl  nii  Ihe  discussion  of  Ihe  riniilh  (|ue>lion. 

.Mr.  Lahaussois  i-ead  the  nnle.      II  is  lornndated  ,is  Inllows  : 

«  The  second  section  o['  the  Congress,  in  consideration  (d'  Ihe 
gi'eat  inl(>rest  in  Ihe  inlrodnction  of  nnison  in  the  rules  relating  lo 
lighting  and  hiening  of  cuasts  as  well  as  Ihe  niarilinie  regulal  inns, 
express  Ihe  wish  that  Ihe  (pieslion  he  sidiniilted,  Ihrongh  the 
initiative  of  aCrovei'nnieiil,  which  might  witli  nlilily  he  Ihal  nt 
Kussiu,  loan  Inlernatiunal  Conimis^icn  C'im[)osed  of  Seamen  and 
Kiigineei's.    » 

Till-:  I'nr.sMiKN  r.  —  This  w  i>h,  thus  ('(tiled,  meets  with  Ihe  general 
assent  of  the  .\h'eting  and  is  passed. 

I  ttiink  il  would  ])e  UM'Tut  In  add  a  paragraph  whieli  would  have 
the  elTecl  n\'  uniling  tlie  I'nurlli  and  lil'tti  (|uesliiiiis  in  dllier  words, 
to  add  a  word  referring  hi  1 1  \ drograpli)  and  ( iartdgrapin  . 

We  niigld.  furlliernidre.  express  the  w  ish  Ihal  the  >ame  (juestion 
he  preserdfMJ  lo  Hie  tii\xt  (iongress    llcnr,  lli-ar). 

Wdiile  waiting  tor  the  wdrding  (if  tlie  nidtiim  In  he  >idmiilled  for 
your  ai;»proval,  .Mr.  \  ladimindf  w  islies  to  make  a  short  comniuniea 
lion  on  IIk^  lormation  of  ice  a  I  the  I  tot  torn  o\'  rivers. 

This  very  inleresling  (piestion  was  treated  by  .Mr.  \  tadimiroir  who 
already  had  the  goodness  lo  lay  the  matter  before  the  lirst  section, 
wher-e  il  is  reported  nn  page  ti."")!. 


TuK  l'(u:sn)i:N"r.  — Tile  second  ■-ection  is  in  >\ni|)alh\  with  Ihe 
ideas  ex|3resse(i  b\  .Mr.  le  jiaroii  (Juinetle  de  I'locheiuont  referring  to 
the  fourth  (pu'slion  ;  we  might  complete  il  in  the  follow  ing  manner. 
taking  into  consideration  the  de-ire  expre>se(|  with  regard  to  Ihe 
liflh  (juestion. 

«   The  seco ml  section  (d'  I  he  (iongress  resolves  : 

»)  Wliereas  it  would  he  ol'  Ihe  gi-eatest  advaidage  to  ndrodiice 
))    unifoianil  \"  in  the  wording  of  nanlic;il  directions,  iido  the  c(in\en 
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)■)  lional  signs  im.'kIp  n>r  of  in  nanlic.il  cliaiis.  and  linally  inio  the 
»   lailes  relating  to  navigation,  to  lighting  and  to  himx  iiig  the  coasts 

))  1.  That  the  ([uestion  ])e  suljinitted  lon  the  iniliali\ c  of  a  Govern- 
»  ment,  which  could  be  well  that  of  Russia)  to  an  International 
))  (Conference  composed  of  seamen  and  civil  engineers: 

))  "2.  That  this  ([nestion  he  dealt  with  again  at  the  next  (iongress.  » 

The  section  accepts  this  resolution. 

A  Me-Mbeh.  -  1  wisli  to  point  out  that  in  this  resolution  the 
paragi-aph  relating  to  the  discussion  of  (pieslions  on  the  hydro- 
gra|ihic  exploration  of  Seas  at  the  next  Congress  is  not  included. 

Tui:  1'1{Ksii)i;nj-.  —  It  will  be  taken  inlu  consideration.  The 
Meeting  rose  at  .').;>()  p.  ni. 


SECOND  SECTION 
(Ocean  Navigation) 

FIFTH    SFHSIOJN^ 

Saturday.  6th  Jane    1908  (Morning) 
PlvsidlMll  Mu.   I)K    ISuU.M.UKL. 


The  Session  cornnienciMi  al  I  I  ii.  tii. 

The  Piii::sii)L:.\i'.  —  We  li.isc  ii(»\v  lo  turn  lo  tlic  (irsi  cuininnni- 
calion  eiilillod  :  — 

Ai>j>ltaincs  for   h'cjKnrs  ^Drij   Docks,  Fhxil i/i</   hofl;s. 
Lifihvi  A  iijHiiudiis,  clc. ' 

.Mr.  TrriiiiikiiiR.  Ilie  (Ipiicral  I'vcpurler,  will  address  tlie  Meeting. 

Tm^  (IknI'Ihal  lii:roHi'Kn  gave  u  sunuiiarised  sketch  of  his 
report,  and  concluded  as  tollows,  alter  touching  on  the  advantages 
and  tlie  disadvantages  ofthe  ditVcriMit  Ivpes  of  appliances  for  re|)airs 
whicli  are  at  present  at  disposal. 

I.  In  consequence  of  the  everincreasing  dimensions  of  ships, 
especially  in  width  and  draught .  il  seems  desirahle  that  the  ap- 
pliances designed  foi-  the  inspecliim  and  repair  ot  the  largest  ships 
should  he  ahle  to  hold  slii|)s  of  :50(»  metres  (1,000  feet)  in  length, 
;50  meti'es  (100  feel)  in  widlh  and  10  lo  Ii  metres  (;);)to:)0  feet) 
draught.  fTerehy,  in  this  brunch  of  liafbour  construction,  that 
forcible  iinpedimenl  lo  progi-css  in  sliipl)uiUling  as  regards  the 
the  practical  realisation  of  the  best  type  of  shi))  for  the  rpiick, 
economical  and  most  advantageous  ti-anspoi't  of  goods,  won  Id,  lo 
the  general  advantage  of  navigation,  be  removed  : 

For  the  inspection  and  r-epair  of  the  largest  ships  al  Ihe  present 
time  only  dry  and  lloating  docks  can  be  employed.  Neither  of 
these  l>pes  pre  eminently  |)resenls  nniinahlied  advantages,  whether 
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they  be  technical,  economical  or  exploitative.  The  technical  pro- 
gress made  during  the  last  few  years  in  I  lie  construction  of  Heating 
docks  puts  these  practically  on  a  level  with  dry  docks  as  regards 
their  possibilities  and  their  security  for  docking  the  largest  mer- 
chant vessels  and  the  lieaviest  warships. 

2.  The  choice  of  a  type  of  dock  (dry  dock  or  lloating  dock  of 
1 1  lis  oi-  lliat  system)  must,  in  every  separate  case,  jje  Itased  on  a 
thorough  study  id' the  natural  local  cuudilions.  and  of  tiie  character 
of  the  woi'k  lor  which  tlie  dock  is  designed,  hy  weighing  the  ad- 
vantages and  disadvantages  presented  hy  the  dill'erent  types,  having 
reganl  to  llic  local  conditions  in  (juestioii. 

.■).  liiih'iH'udcnt  (tf  Ihe  permanent  appliances  foi-  the  inspection 
anil  i'e[)airs  of  shi[)s,  a  further  improvement  seems  desirable  in  the 
existing  methods  of  getting  convenient  access  to  the  parts  of  a 
damaged  ship  that  are  under  water,  whether  on  the  principle  of  the 
dry  dock  or  of  under  water  tloationg  dock  (detacliable  caisson)  by 
an  elaboration  of  a  simple,  cheap  and  rapidly  built  construction  for 
such  temporary  appliances.  One  of  the  solutions  of  this.problem 
under  favourable  conditions  may  be  a  tempoi'ary  dry  dock  consist- 
ing of  a  stone  coH'erdam  with  a  covering  of  eaith  and  a  sand  bed 
for  the  keel. 

Thl:  I'rkside.nj".  -  -  Does  any  one  wish  to  speak?  Mr.  Flamin. 

Mr.  l'"i.A.M.\r  (in  German).  —  The  Uepoi-t  of  Mr.  Asunissen  is 
one  sided.  He  speaks  of  the  advantages  of  lloating  docks  but 
he  only  gives  details  of  constructions  pateuded  by  a  group  of  inter- 
ested parties.  The  economy  of  woi'king  the  docks  of  Messrs.  As- 
mussen,  Dieckhotf  and  Klitzing.  is  to  all  appearances  very  advan- 
tageous, hut  the  economy  is  not  real,  because,  if  the  expen.se  of  the 
docks  is  small,  it  is  nothing,  wtien  compared  with  Iloyalties  to  be 
paid  for  the  l-*ateuts.  Further,  the  «  Dieckhotf  Dock  »  has  a  very 
bad  reputation  as  regards  stability;  the  «  Asmussen  dock  »  was 
the  subject  of  an  English  patent  of  Mr.  lieniue  as  early  as  18(53;  the 
«  Klitzing  dock  »  demands  hermetical  rivetting  and  the  immersion 
requires  much  time  on  account  of  compressed  air.  In  consequence 
of  these  inherent  disadvantages  in  the  patents  of  the  lloating  docks 
of  the  interested  patentees,  treated  in  Mi-.  Asmussen's  report;  the 
latter  does  not  bring  forward  as  generally  accepted  the  advantages 
of  lloating  docks,  it  requires  to  be  re-drafted. 
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M.  VANDKHLfNnKN.  Wi'  h.'ive  lisUMicd  l(i  llic  lionoiiral)le  (ione- 
ral  Reporter,  who  has  wilh  i^ival  prcrisiou  siimiuarisetl  the  various 
reports  preseutoil  lo  Ihc  ('.(mgress.  In  his  ('oiirliisioiis  he'  has  plac- 
ed almost  ill  the  same  category  tlie  dry  and  lloalini;  dock.  Weil, 
I  caiinol  associate  myselC  wilh  ttiese  conclusions,  and  in  order  to 
Justify  my  point  ot  view,  1  Ihiiik  I  inusl  rapidly  review  Ihc  advan- 
tages and  disadvantages  of  ludh  systems. 

As  regards  tloating  docks,  il  is  clear  that  the  piimpitig  is  pro- 
portional to  the  tonnage  ot  the  shii).  According  to  this  report,  this 
factor  Is  accepted  for  dix  docks,  where  the  |)um|)ing  required  is 
inversely  proportional  lo  Ihe  tonnage,  liut  looking  at  the  (|uestion 
from  a  general  point  of  view,  does  tins  consideration  alVecl  a 
saving  in  time  and  coal?  11  appears  unimportant.  II  is  also  true 
that  tloating  docks  have  a  hettei-  prospect  in  the  future  in  ihe  sense 
that  they  can  he  lengthened  easily.  The  same  operation  can  never 
theless  he  nndertaken  with  respect  to  dry  docks,  although,  1  admit, 
the  operation  may  lie  possihly  fraught  with  difficulties.  Tliei'c  are 
a  number  of  cases,  whei-e  it  lias  heen  done. 

Another  advantage  which  might  he  considered  of  value  as 
regards  lloaliug  docks,  is  that  tlu'y  require  less  lime  for  construc- 
tion. 

Finally,  as  regards  tirsi  cost,   I  am  led  to  believe,  Ihal  foi'  docks, 
and  lloaliug  docks  of  large  dimensions,  the  tloating  docks  will  pro 
l)ably  usually  reipiire   less  capital  expenditure  above  all,  where  it 
is  a  matter  of  attaining  greal  depth  and  the  ground  reipures  suilahle 
foundations. 

But  in  face  of  all  these  advantages,  tloating  docks  present 
serious  inconveniences;  lirslly  the  heavy  maintenance  of  such 
structures;  in  consc^pHMice  their  life  is  short;  dry  docks,  for 
instance  —  entailling  a  less  costly  maintenance  —  have  a  practi- 
cally nidimited  life,  and  this  is  a  great  advantage.  Tlu^  tloating 
type  further  re(pures  very  large  and  deep  basins.  It  demands 
much  space,  and  is  diflicidt  of  access,  because  it  is  placed  in  a  large 
area  of  water,  finally,  Ihe  [lonioon  of  a  lloating  dock  gets  deform- 
ed at  last  in  use,  urnler  Ihe  inllueime  (d  the  forces  acting  on  it  and 
a  similar  deformation  may  re  act  on  the  sha|)e  of  the  vessel.  This 
is  also  a  very  seri(jiis  inconvenience. 

Tliere  is  still  anr)llier  disadvantage,  and  on  which  1  consider  the 
most  importatd  of  all,  that  nuksl  he  merdioned.  II  refers  to  the 
manipulations  required  for  a  lloating  dock  which  are  always  deli- 
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cate,  and  iciiiciuht^r  tliat  one   iiiistaive  ol'  llie  stall'  in  working  the 
dock  may  call  foi'th  a  disaster. 

Nothing  similar  can  clearly  be  said  of  a  dry  dock.  This  form 
besides  has  a  quasi-nnlimited  life,  is  less  costly  in  maintenance  and 
absolutely  safe  in  point  of  working. 

I  will  therefore  conclude  in  this  sense,  that  even  in  spite  of  the 
first  cost  being  higher  — -  within  certain  limitations  —  dry  docks 
tleserve  the  preference  and,  on  the  whole,  recoui'se  should  only  be 
made  to  Moating  docks  where  other  means  do  not  exist. 

Such  i-  till'  case,  wher-e  the  adjacent  ground  is  so  bad  tlial  the 
constnirlinii  t)\'  a  di-\  d(jck,  is  aliiii)->l  impossible  on  account  of  the 
heavy  exijeiulilure.  Such  is  alsu  thr  case  where  it  concerns  the 
establishment  of  docking  facilities  in  countries  far  away  from 
industrial  rrtihes.  in  colonies,  for  example.  There  the  reffuired 
statT  will  nut  be  luiind  to  build  on  site  such  works  as  dry  docks. 
The  tloating  dock  can,  on  the  contiary,  be  constructed  in  the  home 
country,  and  a  few  intelligent  workmen  are  only  necessary  for  ils 
linal  erection  in  the  country  where  it  is  to  be  used. 

Mr.  Mkndf.s  Guerriero.  —  Mr.  Vandcrlinden  has  touched  on  a 
point  which,  according  to  my  opinion,  is  of  the  greatest  impor- 
tance. II  is  Ihe  question  of  the  estalilishinent  of  re[)air  docks  in 
the  colonics.  The  construction  of  a  dry  dock  in  a  colony  demands 
a  very  considerable  expenditure:  therefoi-e,  commencement  is 
made  by  llie  erection  of  a  tloating  dock,  and  il  is  only  wlien  the 
harbour  has  become  very  important  tliat  ihe  dry  t\pe  is  decided  on. 

Allow  me  to  give  you  a  few  examples. 

Take  the  Portuguese  Colony  in  West  .\frica  ithe  speaker  demons- 
trates on  maps  and  plans)  the  Port  of  Loanda  possesses  a  tloating 
dock.  There  is  a  lloating  dock  established  at  Lobito  which,  5  years 
ago,  only  bad  a  simple  quay,  and  today  claims  the  means  of  repai- 
I'ing  sliips.  This  port  is  in'  coirirnnnicatittn  with  the  Ports  of  Reira 
and  Loreii/d  Marquez  which  have  liei-ome  very  important  for 
Kurope  liy  the  lacl.  tliat  the  post  can  go  fr<un  one  side  of  the  Con- 
tinent 1(1  the  ulhei'  in  order  to  serve  Madagascai',  saving  about 
4,400  miles  (7,(J(J0  kilometres). 

In  Hindoustan,  the  Port  of  Goa  serves  a  line  of  1,000  miles 
(.'1,()0()  krlometres),  and  a  lloating  dock  is  also  establislied  there. 

In  China  too,  the  Port  of  Macao  will  be  joined  b\  rail  to  (ianton, 
and  a  lloating  dock  will  likewise  be»established. 

I  think  thot  lloating  ducks  are  moi'e  useful  fui-  Culuuies. 


—  335  — 

Mr.  Dop.manx  (in  (!enn;m)  pru[)i)S('s  to  siibsliliite  Articles  'J  and 
3  by  the  following,  :  — 

Art.  2.  —  Dry  ducks  and  lloating  docks  may  he  considered  as 
equally  sale  in  their  working. 

Art.  M.  —  The  choice  of  type  of  dock  depends  on  tlie  natural 
conditions  and  the  requii'enients  for  the  exploitation. 

M.  Franzh's  (in  German).  —  Gentlemen,  on  the  question  of 
floating  docks,  I  am  to-day  of  the  same  opinion  as  in  190'2  when  at 
the  Congress  of  Navigation  T,  as  General  Reporter,  proposed  the 
I'esolution  which  was  then  adopted.  I  must,  however,  acknow- 
ledge that,  since  that  time,  floating  docks  have  been  improved  in 
various  ways,  so  than  I  can  understand  that  in  a  given  case,  the 
use  of  tloating  docks  is  recommended  to-day,  where  I  myself  would 
consider  that  dry  docks  would  answer  the  same  object.  But  is 
seems  to  me  quite  impossible  to  accept  that,  parallel  with  the  two 
means  eminently  suitable  for  dry  docking  large  vessels,  the 
construction  of  an  earth  or  stonework  dam  should  be  recommended, 
a  means  that  might  be  employed  in  default  of  others  in  the  case 
of  a  ship  which  as  foundered  or  been  wrecked,  a  method  which 
can  never  be  compared  with  that  of  docks 

For  this  reason  I  would  propose  that  the  tinal  paragrapli  of  the 
resolutions  of  the  General  Reporter  should  be  suppressed.  Perhaps 
it  might  be  stated  Under  exceptional  circuiiislances  recourse  might 
be  necessary  to  a  method  requiring  the  employment  of  a  dam. 

Mr.  DE  JuLV.  —  1  lliink,  gentlemen,  that,  at  this  hour,  it  is  ililTi- 
cult  for  us  to  adopt  a  text  in  exiremis  as  long  and  as  wide  as  that 
proposed  by  the  General  Reporter. 

I  pi'opose,  at  this  advanced  hour,  that  on  account  of  the 
complexity  of  the  resolutions  propsed,  and  with  regard  to  the 
rules  govei'uing  the  Congress,  which  define  a  tlistinction  between 
communications  and  repoiis,  of  limiting  tlie  agenda  of  the  day  to 
recording  the  written  and  verbal  observations  which  the  Congress 
has  listened  to. 

TuK  General  IvEphhter.  —  Gentlemen,  I  would  like  to  reply 
to  Mr.  Flamm,  that  I  had  only  in  view  in  my  report  the  general 
progress  of  tloating  docks  in  practice,  without  binding  myself  to 
either  the  one  or  the  other  svslem. 
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As  regards  llie  views  of  Mr.  Nandei-linden,  my  report  includes 
a  conii)aris(iii  nl'  tlir  disadvantages  of  lloatiiig  and  dry  doelis. 

There  is  one  pniiil  Id  wltieli  T  would,  however,  attract  voin" 
altcniion.  It  is,  [hat  il  is  casii-i-  I(j  IoIIow  the  ])r(igi'ess  of  naval 
shipbuilding  with  Ibjaling  docks.  The  mure  so,  as  lloating  docks 
can  be  constrncted  in  the  same  time  as  Ibc  ships,  and  as  this  is  not 
the  case  with  dry  docks. 

As  regards  docking  a  vessel,  the  dry  docks  are  clearly  the  safer. 
—  Then  in  reply  to  Mv.  Franzins,  I  would  repeat,  that  the  conditions, 
in  which  a  ship  inav  have  t(t  be  docked  in  ,i  Iniipnr.ij'y  di-y  dock 
de|)end  cntirfMy  on  lln'  local  circiiiiisl;iiic('>. 

Lastly,  1  would  say,  that  llic  com[)arison  of  the  advantages  of 
lloating  and  dry  docks  give  rrsulls  of  equal  value  in  the  two 
systems,  ami  I  lhrrrl'ort«  associalc  niNscIf  wilh  Ihc  proposal  of 
^ir.  Joly. 

Thk   Piiksidknt.  The   resnll   of  the   prccciiing  discussion  is, 

Ihal  Ihc  (pies  I  ion  of  dry  or  nn;iting  docks  shoidd  remain  stilJ  unde- 
cided, as  at  the  Cdiigres-  ;il  I  )iis>eldorf.  Sonu'  authorities  lind 
Ihal  dry  docks  are  the  moie  praclical.  Others  consider  thai  prefe- 
rence sliould  he  given  to  lloating  docks.  It  does  not  seem  .to  nie 
possible  under  these  circumstances  to  pass  a  resolution.  We 
should  not  be  juslilied,  in  IVice  of  llie  opi)osite  opinions  expressed 
on  this  sultject;  and  I  .uitirely  agree  wilh  Mr.  Joly  that  this  matter 
should  be  considered  as  a  commuuicalion  and  a  record  of  Ihe 
written  and  \i'i-bal  oliser\alions.  both  as  regards  the  remarks  of 
tlie  (leneral  llepurler,  and  of  the  other  speakers  present  here 
should  be  made  in  the  agenda  of  Ihe  day.  1  would,  however, 
further  iu-op(jse,  (Jenllenien.  Ihal  Ibis  subj<?ct  shoidd  be  incorpo- 
rated in  the  programme  for  Ibe  nexl  ('otigress  as  a  (|uesliun. 

The  section  a|)pro\-ed  of  Ibis  melliod  of  aclion. 

Thk  Pm;sii)i:x'r.  —  The  board  will  >nbmil  lo  you  in  a  few  minutes 
till'  i-esi)liilion  to  be  adnpbil.  We  will  then  pa>s  (in  hi  the  second 
comuuinication. 

The  meeling  re  emu  nuMiced  al'lei'  an  inler\al  of  o  niiniiU^s. 

The  decision  referring  to  api)liances  Inr  repairs  was  read.  The 
woi'dingbad  been  ediled  in  the  following  terms  : 

«  ll\  reason  of  the  edniplicalion  of  resobilions  proposed  and  of 
»  llje  I'ules  adopted  by   the  Congresses,  which  make  a  distinction 
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»  between  comiiumications  and  questions,  it  has  been  decided  to 
»  express  no  definite  conckision,  bat  to  take  into  consideration  the 
»  oral  and  written  observations  made  during  the  sitting  of  the 
»  Congress;  and  the  desire  has  been  expressed  that  the  communi- 
»  cation  (Repaii-  Apparatus)  appear  as  a  question  on  the  pi-o- 
»  gramme  of  the  next  Congress.  » 

Tile  section  passed  the  resohitioii  unanimously. 

TuK  PRESinENT.  —  W'c  will  UdW  proceed  with  Ihe  second  com- 
munication, namely  :  — 

The  hest  h/pcs  of  sea  goinr/  vessels  for  fJic  iransportation  of  f/oixls- 
(IS  connected  ic'ilh  inland  nai'Ufalion  conies  and  liarhoncs. 

Mr.  Boklevsky,  General  Reporter  is  al)sent. 

His  repoi't  is  read,  it  terminates  with  the  following  conclu- 
sions : 

1.  The  qnestion  of  the  best  type  of  merchant  ship  cannot  be 
solved  in  a  general  way  in  all  its  liearings,  it  must  be  solved  for 
each  particular  case,  as  it  depends  on  the  kind  of  service  recpiired 
of  the  vessel ; 

2.  In  view  of  realising  the  greatest  possible  economy,  it  is  advi- 
sable to  increase  the  tonnage  as  far  as  the  limits  allowe<l  by  Ihe 
conditions  of  navigation  will  permit; 

^.  Merchant  ships  for  the  transport  of  goods  of  low  value  need 
not  have  great,  speed  ; 

4.  In  all  cases  where  the  gootls  need  not  be  delivered  promptly 
and  where  it  is  possible  to  make  use  of  the  wind  as  a  propelling 
power,  sailing  vessels  should  be  resorted  to  as  being  the  most 
economical; 

5.  Saithig  vessels  should  be  fitted  with  auxiliary  internal  com- 
bustion engines; 

0.  The  steam  machinery  for  merchant  ships  should  be  replaced 
l)y  inlernal  coiul)ustion  engines,  with  a  view  of  i*educing  Hip  cost 
of  working  these  vessels  and  of  increasing  their  load  and  bunker 
capacity. 

The  Pm>:sM>i:NT.  —  The  lleportof  Mr.  Boklevsky  is  a  very  interes- 
ting communication  which  I  would  ask  you  simply  to  in  corporate 
in  the  Minutes  of  the  Congress,  as  there  is  no  time  to  examine 
the  conclusions  of  the  author. 


22 
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The  second  section  agrees  to  this  proposal  and  passes  the  foll- 
owing resolution. 

«  After  hearing  the  Report  of  Professor  Bokievsky  on  the  Ijest 
))  types  of  vessels  intended  for  transportation  of  freight,  the  second 
»  section  has  decided  (1)  to  take  note  of  this  interesting  conimuni- 
»  cation  and  to  forward  to  the  author  its  sincere  thanks.  » 

The  mcetinu  rose  at  1.:10  P.  M. 


Tllllil)    (lii.MMrxiCATlDX. 

Tlie  third  Communication  :  — 

AiijiHitilinn  oj  lleiitforccil  Concrete  In  MarUirne  Worhs. 
Melhoch-  of  ensuring  ils  preservation. 

was  examined  in  a  comhined   meeting  of  the  two  sections  (see 
page  260  of  the  Minutes  of  the  Proceedings  of  the  Congress). 

Fourth  Gommuxicatiox. 

The  communi('ation  on  the  most  recent  works  cai-ried  out  in  the 
principal  seaports,  for  which  Mr.  Jankovski  was  appointed  General 
fleporter,  and  which  figured  on  the  programme  referring  to  ocean 
navigation,  was  not  examined  by  the  second  section. 


(1)  Accordiiif^  lo  Article  14  of  the  rules  of  the  Permanent  International  Asso- 
ciation of  Navigation  Congresses,  u  The  communications  have  no  place  either  in 
th«  votes  or  in  ihe  examination  of  a  plenary  meeting  >}. 


PROCEEDINGS 


SECOISTD     G-E2SrHlR..A.rj    iMlEETHSTO- 
I  Concluding  Meeting) 

Sunday  June  7.   1908  (Morning) 


The  meeting  oiiens  at  1(J  o'clock  iii  the  hirge  hall  ot  the 
Conservatoire,   under  the  presidency  of  Mr.  de  Timonoff. 

The  asseml)ly  is  a  i)articiiliarly  brilliant  one  ;  the  di{)lomatic 
tri'bune  is  full  and  many  ladies  occupy  the  boxes  which  have 
been  reserved  for  them. 

The  following  are  seated  at  the  table  :  the  Assistant  of  the 
Mayor  of  St.  Petersburg  ;  His  Excellency  the  Minister  of 
Greece  ;  Mr.  Richald,  Assistant  Secretary  of  the  Executive 
Committee  of  the  Permanent  International  Association  of  Naviga- 
tion Congresses  ;  Freiherr  von  Coels  von  der  Bri^igghen,  Under- 
Secretary  of  State  ;  Mr.  Troost,  Directeur  General  des  Ponts  et 
Chaussees  ;  Baron  Quinette  de  Rochemont,  Inspecteur  General 
des  Ponts  et  Chaussees  ;  Mr.  L.  Fai'ago,  Sectionsrat,  Stellver- 
treter  der  K.  Ing.  Landes-Wasserbaudirektion  ;  Colonel  Ocker- 
son,  U.  S.  Commissioner  of  the  Mississippi  River  Improvement  ; 
Commander  Italo  Manganzini,  Sectional  President  of  the  Su- 
perior Council  of  Public  Works. 

The  following  have  taken  their  seats  on  the  platform  :  the 
foreign  members  of  the  Board  of  the  Congress,  the  members  of 
the  Boards  of  the  Sectional  Committees  and  the  delegates  of  the 
foreign  Governments. 

TiiK  President  :  — 

Lf/dirs,  Gi  ntlfiiii'ii ^ 

I  will  call  upon  Mr.  Deking-Dura  who  is  delegated  by  the 
Executive  Committee  of  the  Association  to  read  the  conclusions 
which  have  been  formulated  by  the  Sections  on  the  questions  on 
the  agenda  of  the  Congress. 
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We  will  commence  with  the  First  Section  which  deals  with 
Inland  Navigation. 

Mr.  Deking-Dura  :  — 

FiiiST  OrESTiox.  —  HoTL^  to  arrange  dams  in  rizwrs,  in  which 
the  discharge  varies  greatly  and  zi>hich  even  carry  large 
amounts  of  ice,  so  as  to  protect  the  interests  of  navigation 
and  industry. 

CONCLUSIONS 

I''  These  (Miiiils  shuiild  lie  ulisei'ved  in  llie  cuiisliiicfioii  u\' 
tlains  :     - 

a)  The  level  of  Ihe  surface  of  the  pool  should  he  regulaled  as 
accurately  as  possible ; 

//)  Quickuess  of  workiug  should  he  assured  and  its  safety  he 
increased  hy  |)Iacinii  the  operating  niachinery  on  the  pennaneut 
woi'ks : 

t>°  It  is  important  that  the  whole  width  of  the  dam  should  he 
opened  as  quickly  as  possible,  especially  on  rivers  subject  to  sudden 
rises  or  carrying  large  amounts  of  ice.  It  is  well  to  he  able  to 
withdraw  IVcjiii  llic  water  all  the  movable  parts  of  the  work.  Dams 
with  movable  gates  and  supports,  and  also  drum  daius  have  been 
fully  tested.  The  latter  have  the  advantage  of  allowing  a  certain 
quantity  (jf  ice  to  pass  without  reducing  perceptibly  the  level  up 
stream  ;• 

.'i"  The  system  of  movable  dam  which,  if  needs  l)e,  furnishes  the 
means  of  maintaining,  during  the  passage  of  tloods  and  ice,  the 
head  of  water  re(|uired  for  driving  the  factoi-ies  which  use  it, 
depends  upon  the  regimen  of  the  stream.  There  are  to  be  found 
already  at  many  places,  dams  of  the  kind  whicli,  in  a  single  piece, 
cover  an  opening  .30  metres  in  width  ; 

4"  Fixed  dams  are  advisable  for  wide  rivei's  liable  to  heavy  accu 
mulations  of  ice  when  the  level  of  the  upper  pool  need   not  he 
exactly  preserved ; 

5°  The  defect  of  lixed  dams,  which  do  not  allow  the  level  of  the 
pool  to  be  regulated,  may  be  remedied  in'certains  cases  by  making 
the  upper  part  movalile  or  by  building  a  movable  dam  ahnigside  of 
the  lixed  danj ; 
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()"  The  sillily  (»f  a  (lain  sliould  Ije  arconipanieil  by  obstM-valioiis 
DM  till'  way  ill  which  llio  ice  roniis  and  on  Ihe  way  in  which  Ihc 
cakes  of  ice  are  cai'rieil  by  the  river:  il  r-e(]uires  also  a  knowledge 
of  the  conditions  ander  wliicli  the  work  has  to  sland  the  impact  of 
the  ice. 

The  President.  —  You  have  heard,  Gentlemen,  the  coiiciu- 
sions  of  the  first  question  of  the  first  Section.  Are  there  any 
objections? 

The  conclusions  are  adopted. 

Mr.  Deking-Dura  :  — 

Si:<:oM»  (ji  KSTJON.  —  Study  of  the  economics,  technics  and 
regulations  for  operating  and  for  hauling  boats  mecha- 
nically on  riz<ers,  canals  and  lakes.  —  Monopoly  of 
traction. 

CONCLUSIONS 

1"  Traction  on  canals  :  — 

a)  So  general  solution  can  be  gi\en  for  the  question  o(  knowing 
whether  monopoly  of  traction  should  be  obligatory  on  canals  :  it  is 
proved  however  that  increase  of  traffic  leads  necessarily  to  the 
organization  of  a  technical  service  which  ensures  to  the  canal  its 
highest  efficiency.  This  result  is  obtained  first  by  a  uniformly 
regulated  traction  service  to  be  established  bv  the  owner  of  Ihe 
canal  or  his  representative : 

b)  The  economic  and  financial  conditions  of  canals  being  liable 
to  quite  frequent  changes,  the  intluence  of  the  uniformly  regula- 
ted service  upon  the  said  conditions  ought  to  be  studied  in  each 
special  case.  But  the  traction  mono})oly.  if  it  l)e  granted,  ought 
not  in  any  case  to  give  the  right  of  establishing  a  tariff  higher  than 
what  is  necessary  to  defray  the  expenses  of  operating  and  to 
guarantee  the  sinking  fund  and  interest  of  the  capital  invested: 

2"  Traction  upon  canalizeil  i-ivers  :  — 

On  account  of  the  diversity  of  local  conditions,  it  is  inqjossible  to 
formulate,  for  canalized  rivers,  any  general  opinion  on  the  organi- 
zation of  traction.  Hut,  in  this  case  also,  the  inci'ease  of  tralTic  will 
force  the  adoption  a  of  uniformly  administered  traction  service  so  as 
to  attain  the  maxininm  elTiciency  of  the  navigable  highwav  ; 
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3"  Traction  on  fivers  with  an  uninlffinpli'il  current  :   — 

In  general,  on  non-canali<ed  rivers,   traction   may  i-einain  free. 

But  a  traction  service  suited  to  the  local  conditions  of  the  navigable 

highway  can  improve  Ihi-  irnfTic: 
4°  Considering  the  important  pivjgress  realised  of  late  on  canals 

by  uniformly  i-egulated  electric  traction,  the  Congress  resolves  that 

electi'ic  traction  on  canals  be  j^resented  as  a  question  in  the  order 

of  business  of  the  next  Congress. 

The  President.  —  Are  there  any  objections? 
The  conclusions  are  adopted. 

Mr.  Deking-Dura  :  — 

Til  I  HI)  (M  i><Tin\.        Eqtiipment  of  inland  navigation  ports. 
Especially  the  progress  of  electric   installation. 

CONCLUSIONS 

An  inland   na\'igalion   port  sliould   salisiy  the  following    condi- 

linns  :  — 

I"  To  lie  established  in  a  n^anncr  to  serve  Ix'st  llic  inlorcsls  id' 
works  and  manufactories  nf  Ihc   locality  in  (piestion  ; 

"■1°  To  provide  :  - 

a)  Ciinvcnicnl  ;iiiil  accessil»lt'  Iransler  stations  between  the 
waterway  and  railway: 

6)  Places  for  pi-uvisiDnalh  storing  goods  al)Oul  to  be  re-for- 
warded ; 

c)  Special  docks  siiitalili'  IVu'  gnoils  of  ditl'erent  kinds  : 

d)  Quays  and  other  landings  suited  to  tlie  nature  and  importance 
of  the  traffic  and  extending  as  far  as  possible  towards  the  centre 
of  the  districts  to  be  served. 

Till-:  President.  —  Are  there  any  objections? 
The  conclusions  are  adopted. 
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Mr.  Deking-Dura  :  — 

1  ui  Kill  (JiKsTioN.  —  MLved  canals  zohich  can  serve  at  the 
same  time  the  interests  of  navigation  and  agriculture. 

CONCLUSIONS 

1.  The  esliiblisliiiioiit  of  a  mixed  canal,  at  once  nieeling  llie 
requirements  oi'  navigation  and  of  agriculture,  raises  numerous  local 
questions  and  therefoi-e  requires  special  consideration  in  each 
particular  case  ; 

2.  In  low  lands,  well  cultivated  and  with  a  dense  population, 
irrigation  and  drainage  canals  can  be  utilised  in  some  cases  for 
the  transport  of  agricultui-al  produce,  of  manure  and  heavy  goods 
of  bulky  size  and  little  intiinsic  value  ; 

.'1.  The  consideration  of  questions  regarding  mixed  canals  is  not 
sufficiently  investigated  and  ought  lo  be  retained  on  the  pro- 
gramme of  the  next  Congress. 

The  President.  —  Does  anyone  wish  to  make  any  remarks? 
The  conclusions  are  adopted. 

Mr.  Deking-Dura  :  — 

Fifth  (jlesi  kj.x.  —  Preservation  of  low-lying   districts 
jrom   the   encroachment   of  water. 

CONCLUSIONS 

1.  The  use  of  embankments  which  cannot  be  submerged  with  the 
object  of  preserving  low  districts  from  the  encroachment  of  the 
water  of  large  rivers  has  succeeded  in  numerous  cases  ; 

2.  Insubmersible  embankments  built  of  earth  can  elfect  their 
object  when  the  technical  service  is  well  organised  and  when 
maintenance  works  are  well  executed  ; 

.'1.  The  maximum  of  economic  efficiency  is  reached  by  the  erec- 
tion of  protective  works  and  by  the  simultaneous  execution  of 
agricultural  improvement  works  in  the  protected  districts  :  some- 
times it  is  necessary  to  have  an  artificial  outlet  for  the  water  ; 

4.  Every  step  to  be  taken  against  the  encroachment  of  the  water 
should  consider  the  changes  which  such  steps  might  possibly  bring 


—  344  — 

aljoiit  in  Ihe  i-egiinen  of  the  river  lj(illi  above  and  lielow.  It  is 
therefore,  advisable  lo  execute  only  sucli  woi'ks  as  will  t'oi-m  a 
complete  whole,  well  proportioned  in  all  its  details  and  applicable 
to  the  entire  basin  of  the  river. 

The  President.  —  Are  there  any  objections? 
The  conclusions  are  adopted. 

Ladies  and  Gentlemen, 

Before   dealing   with   the   questions   which   come   under   the 
.  Second   Section,   allow  me  to   read  out   to  you  the   following- 
telegram  which  has  been  sent  to  our  colleague  Mr.  Marshall 
Stevens  by  the  Board  of  Trade  of  London   :  — 

«  Great  Britain  joi/is  Permanent  Association  Congresses  for 
inland  navigation  only.  Board  of  Trade.  » 

This  means  that  England,  which  had  not  yet  become  a 
member  of  the  large  family  of  Navigation  Congresses,  now 
belongs  to  the  Association  but  confines  its  adhesion  exclusively 
to  inland  navigation. 

I  congratulate  our  International  Body  most  warmly  on  this 
imiiortant  conquest.     'Great  applause.) 

I  will  ask  Mr.  Deking-Dura  to  be  good  enough  to  read 
out  the  conclusions  regarding  the  questions  of  the  Second 
Section  which  deals  with  Maritime  Navigation. 

Mr.  Deking-Dur.\  :  — 

I  iiisT  (jiKSTKiN.  —  Fishing  ports,  and  harbours  of  refuge 
for  the  coasting  trade. 

CONCLUSIONS 

1.  'y\\a  development  (d  Ihe  lishing  industry  and  the  improve- 
ment of  Coast  Navigation  conditions  are  of  gi'eat  general    interest. 

They  demand  the  establishment  of  harbours  of  refuge,  fishing 
ports  of  local  importance,  and  large  pcjrts  f(jr  sea  lishing  ; 
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2.  Harliours  of  refuge  foi'  I  he  coast  Iradi*  siiould  l)C  rather  hiex- 
pensive,  be  foiiiKl  close  to  ship  routes  and  provide  sale  anchorage. 
The  approach  to  these  ports  sliould  be  convenient;  and  safe  for 
sailing  vessels,  in  all  weathers,  day  and  night.  Such  ports  re(piire 
no  special  efpiipnieul  ; 

M.  Sea  lishing  poi'ts  should  give  facilities  for  uuioMdiug  the 
IVesh  lish  as  quickly  as  possible,  for  its  sale  by  auction,  its  paci<ing, 
salting  and  forwarding  inland  by  i-ail  :  witli  this  oltject,  the  quays 
should  be  sufTiciently  wide  to  establish  the  necessary  installations 
and  to  lay  railways  on  them  :  special  (piays  will  be  reserved  for  the 
su|)plying  the  steamboats  with  coal,  i)rovisions  and  fishing  tackle. 

The  are  a  of  the  water  surface  should  be  sufficient  to  give  anchor- 
age not  only  to  lishing  boats  but  also  lo  ships  which  are  driven  to 
seek  shelter  in  bad  weather.  Tt  is  obvious  that  the  selection  of 
the  [)Osition  of  slielter  and  fisliing  |)orts  will  depend  on  the  local 
conditions  of  navigation  for  each  country  or  district  and  partic- 
idarly  on  the  tixedness  and  possible  increase  in  the  fisliing  i)opu- 
litlion.  For  these  ditl'erenl  I'casons  detailed  studies  of  the  sea 
coasts  are  indis[)ensabU'. 

The  President.  —  Are  there  any  objections? 
The  conclusions  are  adopted. 

Mr.  Deking-Duha  ;  — 

Skcoxo  (,)ri;sTiON.        Inland  sea  ports  and  their  means  of 

access. 

CONCLUSIONS 

1.  Inland  maritime  [)orls  are  generally  more  siuted  to  the 
service  of  great  navigation  lines  wtien  the  latter  have  their  home 
port  tliere;  they  are  seldom  suitable  as  points  of  call  ; 

2.  To  preserve  auddeveloj)  tlie  c(jmmercial  and  econ(nnic  charac 
ter  of  inlanil  [xtrts,  it  is  d(^sii'al.)le  to  guarantee  to  their  a|)proaches 
and  their  works  such  depths  as  shall  be  largel\  sulTicM'ent  for  the 
future,  while  keeping  tinancial  possibilities  in  view. 

When  the  inlaml  port  is  situated  on  a  river,  the  depths  oiiglil, 
if  possiJ)le,  lo  reach  th(^  maxinuim  consisleni  with  Ihe  hydraidic 
powej-  of  the   lalter.     The  approaclies  to   itiland    ports  should,   in 
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pcinriple,  be  free  of  oljstacles  siicli  as  hritiges  or  locks,  of  which 
the  nuiiifter  slioiild  lie  I'ediiced  to  a  iijiiiiiiiiim  ; 

3.  At  the  time  of  the  estahlisineiit  of  an  inland  sea  port,  it  is 
better  to  place  it  as  far  as  [)0ssihle  in  the  interior  so  as  to  bring  it 
near  the  industrial  and  agricultural  centres  while  keeping  in  view 
the  economic  and  social  conditions  of  the  country  passed  through* 

If  the  harbour  must  remain  far  from  the  heart  of  this  country,  it 
is  well  to  make  it  the  terminus  of  a  system  of  completed  inland 
navigation  lines. 

The  President.  —  Does  anyone  wish  to  make  any  remarks? 
The  conclusions  are  adopted. 

Mr.  Deking-Dura  :  — 

Thihi)    (Ji  EsriuN.   ~   Construction  of  harbours  on   a  sandy 

shore. 

CONCLUSIONS 

1.  The  entrance  to  a  harbour  situated  on  a  lagoon  opening  into 
a  sea  can  be  effected  by  means  of  parallel  jetties  built  on  the  prin- 
cipal channel  leading  to  the  lagoon.  The  action  of  the  tide  is 
sometimes  sutTicient  to  insure  the  necessary  depth  of  water  upon 
the  bar  which  generally  tends  to  form  at  the  end  of  the  jetties; 
but  often  the  dredging-machine  must  be  used  in  addition.  The 
strength  of  the  tidal  currents  in  the  pass  leading  to  the  port  should 
be  increased  by  enlarging  the  capacity  of  the  reservoir  formed  by 
the  lagoon  and  by  closing  the  secondary  arms  of  this  lagoon  ; 

2.  Except  in  the  case  alluded  tu  in  the  preceding  paragraph,  the 
maintenance  of  the  depths  can  only  be  secured  by  means  of 
dredging; 

3.  As  parallel  jetties  give  no  roadsteads  aiid  olTer  no  special 
advantage  from  the  point  (if  view  of  maintaining  depths,  their 
use  is  only  recommended  in  the  case  mentioned  in  the  lirsl  para- 
graph above; 

-i.  Jetties,  whether  pai'allcl  (»r  converging,  must,  to  be  of  service, 
be  prolDuged  to  depths  where  the  erosive  acti(.in  of  the  sea  is  no 
longer  IVIt ; 
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.').  Converging  Jetties  must  t>e  slrmigly  inclined  towards  the  shore 
so  as  to  olTer  no  ohslHcie  to  the  passage  ot  aUnvial  deposits  carried 
onward  by  the  hlhiral  currents ; 

().  In  case  that  tlie  movement  of  materials  along  shore  l)e  very 
great,  it  is  of  advantage  to  have  recourse  to  moles  or  breakwaters 
parallel  lo  the  coast,  or  even  to  place  the  port  out  in  deep  water 
and  to  connect  it  to  the  ground  hy  means  of  0|)en  piers.  In  this 
case  the  moles  or  other  works  of  entrance  to  the  [lort  should  be 
as   far  from  ttie  shore  as  local  circumstances  [lermit. 

The  President.  —  Are  there  an.y  objections? 
The  conclusions  are  adopted. 

Mr.  Deking-Dltr.\  :  — 

For  urn    (M  isiiox.   —   General  condifions    of  security 
for  ocean    navigation. 


Fiirn  OiKsrio.x.    —     The  Iiy Orographic   survey 
of  the  seas. 


The  second  section  of  the  Congress  :  — 

Whereas  it  would  be  of  the  greatest  advantage  to  introduce  uni- 
formity into  the  wording  of  nautical  dii-ections,  into  the  conven- 
tional signs  made  use  of  in  nautical  charts,  and,  liually,  into  the 
rules  relating  to  navigation,  to  lighting,  and  to  buoying  the 
coasts. 

The  second  section  of  the  Congress  resolves  :  — 

1.  That  tlie  (piestion  l)e  sidjmitted  (on  the  initiative  of  a  Corern- 
ment  which  could  well  be  that  of  Iliissia)  to  an  International  Con- 
ference composed  of  seamen  .uhI  civil  engineers; 

2.  That  this  rpicstion  lie  dealt  with  again  at  the  next  Congress. 

The  President.  —  Does  anyone  wish  to  make  any  remarks? 
The  conclusions  are  therefore  adopted. 
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May  I  propose  a  vote  of  thanks  to  Mr.  Deking-Dura  who  has 
undertaken  the  important  task  of  submitting  to  you  the  con- 
clusions of  these  ten  different  questions.     (Applause.) 

Ladies,  Gentlemen, 

His  Excellency  the  Minister  of  Ways  of  Communication  is 
unwell  and  unable  to  be  present  at  our  closing  meeting.  I  am 
requested  to  read  you  the  speech  which  His  Excellency  had 
intended  to  make  had  he  been  here.  (The  speech  is  read  in 
Russian.) 

I  will  endeavour  to  translate  the  speech  of  the  Minister  of 
Ways  of  Communication. 

Ladies,  Gcntlernen. 

I  have  followed  the  work  of  the  Xlth.  International  Navi- 
gation Congress  with  profound  interest.  I  have  much  satis- 
faction in  seeing  the  brilliant  results  which  have  been  acquired 
by  the  discussion  of  the  reports  and  by  their  resolution  into  a 
series  of  important  conclusions  on  many  questions  relating  to 
navigation. 

The  reports  submitted  to  the  Congress  have  thrown  light  upon 
technical  points  which  are  of  interest  to  all  countries  and  parti- 
cularly to  Russia,  which  is  on  the  eve  of  carrying  out  great 
improvement  works  in   its  inland  navigation. 

The  first  question  dealt  with  by  the  Congress  —  that  of  dams 
across  rivers  with  a  large  outflow  which  eventually  carries 
away  the  ice-flows  —  is  specially  important  to  us  and  the 
detailed  conclusions  of  the  Congress  will  be  exceedingly  useful 
when  drawing  up  the  plans. 

The  question  of  mechanical  traction  on  rivers  and  canals 
from  an  economic  and  a  technical  aspect,  raised  ciuite  a  discus- 
sion as  one  might  have  expected.  Many  eminent  speakers 
took  part  in  the  discussion  and  demonstrated  the  progress 
which  has  recently  been  realised  in  electric  traction. 

As  regards  the  question  of  the  ports  of  inland  navigation, 
the  Congress  has  confirmed  the  correctness  of  the  principles 
which  govern  the  creation  of  these  ports,  especially  the  necessity 
of  devoting  special  docks  for  special  merchandise  and  con- 
structing separate  ones  for  goods  which  are  easily  inflammable. 

The  importance  of  canals  which  arr  used  for  ])oth  navigation 
and  agricultuial  purposes  has  been  demonstrated  and  the  con- 


—  ^4Sl  — 

elusions  adopted  l^y  the  Congress  on  this  point  will  have  great 
weight  in  the  numerous  irrigation  schemes  which  have  been 
mooted  and  amongst  others  for  those  which  will  in  all  proba- 
bility be  carried  out  in  Russian  Turkestan. 

The  Congress  has  not  ignored  the  protection  of  low-lying 
lands  against  floods,  that  great  problem  which  the  engineer 
has  always  to  face  when  improving  waterways  and  the 
solution  of  which  is  so  bound  up  in  the  interests  of  the  cultiva- 
tion of  the  land  adjoining  rivers,  especially  in  densely  populated 
districts. 

The  use  of  reinforced  concrete  has  rightly  taken  up  the  atten- 
tion of  the  Congress,  as  this  new  material  of  construction  is  be- 
coming of  increasing  use  for  foundations  on  bad  soils  or  for 
Ihose  portions  of  structures  which  are  subjected  to  waler  pressure. 

We  must  also  take  note  of  a  ciuestion  which  has  occupied 
quite  a  portion  of  the  time  of  the  Congress,  namely  that  which 
concerns  the  resources  available  for  the  development  of  inland 
navigation,  including,  where  necessary,  the  rights  which  the 
Government  possesses  of  purchasing  part  of  the  land  along 
the  new  waterways. 

Lastly,  as  might  be  expected,  the  Congress  has  dealt  with 
the  service  of  hydrometry  which  announces  approaching  floods 
and  indicates  the  navigable  depths  available. 

Even  this  brief  list  of  conclusions  relating  to  inland  naviga- 
tion shows  sufficiently  the  useful  purpose  of  the  work  of  the 
St.  Petersburg  Congress,  and  I  consider  it  my  duty  to  express 
my  gratitude  to  the  Permanent  International  Commission  and 
especially  to  its  General  Secretary,  M.  Dufourny,  as  also  to  the 
General  Presidency  and  the  General  Secretary  of  the  Congress, 
to  the  Presidents,  Vice-Presidents  and  Secretaries  of  the  Sec- 
tions of  the  Congress. 

Allow  me  also  to  express  the  grateful  feelings  with  which 
we  shall  always  remember  the  gracious  visit  to  Russia  of  so 
many  eminent  engineers  and  other  workers  in  the  peaceful  and 
civilising  arts  of  navigation. 

Ladies,  Gcnflpmrn, 

Allow  me  to  remind  you  of  the  important  part  which  His 
Excellency  the  Minister  of  Ways  of  Communication  has  taken 
in  the  Xlth.  Navigation  Congress.    The  necessary  funds  were 
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granted  thanks  to  his  aimiable   intervention,   and  I   feel  sure 
you  with  gladly  show  him  your  gratitude  for  this.  (Applause.) 

The  President.  —  1  will  call  upon  Freiherr  von  Coels  von 
der  Brugghen.  delegate  of  the  German  Government,  to  speak. 

Freihehr  von  Coels  von  der  Brugghen  :  — 

Esicrrned  Ladb'S  and  Gentlemen, 

The  XTth.  Navigation  Congress  has  been  a  great  success.  It 
has  brought  forth  numerous  and  excellent  reports,  and  been 
prolific  with  discussion.  We  may  well  hope  that  this  will  have 
useful  with  practical  results  and  will  act  as  an  impetus  for 
future  scientific  enriuiries. 

We  owe  this  fortunate  result  of  the  Congress  chiefly  to  the 
interest  taken  in  it  by  His  Majesty  the  Emperor  who  not  only 
accepted  to  act  as  Patron  of  the  Congress  but  also  received  the 
delegates  m  a  manner  which  will  never  be  forgotten  by  those 
who  were  present  at  the  reception. 

We  are  also  indebted  for  this  success  to  the  active  part  taken  in 
the  Congress  by  His  Imperial  Highness  the  Grand  Duke  Michael 
Alexandrovitch  and  by  their  Excellencies  the  Ministers,  whom 
we  have  had  the  honour  of  seeing  so  frequently  among  us. 

Our  indebtedness  is  also  due  to  the  Local  Organising  Commis- 
sion and  especially  to  its  chief.  Mr.  de  Timonoff.  who  has 
accomplished  his  task  so  thoroughly.  We  have  been  so  excel- 
lently led  both  in  debates  and  outside  of  these,  that  we  did 
not  realise  that  we  under  so  sure  a  guide.  All  who  recognised 
Mr.  de  Timonoff  as  a  capable  and  aimialjle  colleague,  will 
know  him  henceforth  as  an  incomparable  organiser. 

We  expected  great  things  of  our  journey  here,  and  our 
expectations  have  been  more  than  surpassed.  What  we  have 
seen  and  experienced  here  :  St.  Petersburg  and  its  vastness, 
its  serious  work,  its  collections  and  monuments  which  .show 
great  artistic  feeling,  its  aimiable  hospitality,  will  remain  inde- 
]il)l\-  sraven  in  our  memories  hereafter.      A/jpha/sc.) 
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The  President.  —  1  will  call  upon  Mr.  Kaiitzky,  delegate 
of  the  Austrian  Government,  to  say  a  few  words  : 

Mr.  Kautzky  :  — 

Ladies^  Gentbntini, 

There  is  not  much  that  I  can  add  to  the  very  eloquent  and 
enthusiastic  remarks  of  the  last  speaker. 

Austria  appreciates  most  i)articularly  the  economic  and  poli- 
tical importance  of  navigation  owing  to  its  hydrographical  con- 
figuration. Each  of  our  large  rivers  runs  into  another  sea. 
For  a  long  time  past  there  had  been  a  desire  to  connect  these 
rivers  with  one  another,  and  our  legislature  has  sanctioned  the 
project  after  examining  it  very  thoroughly.  When  carried  out 
this  scheme  will  not  only  give  a  further  impetus  to  national 
economics  and  to  the  development  of  international  relations, 
but  will  unite  in  fresh  bonds  all  the  peoples  of  the  Empire. 

All  that  furthers  this  idea  finds  a  welcome  in  our  Austrian 
hearts. 

For  this  reason  I  address  to  the  Permanent  Commission  of 
Navigation  Congresses  which  has  supported  this  idea,  the  spe- 
cial thanks  of  Austria  and  ask  you  to  join  with  me  in  saying  : 

Long  live  the  Permanent  Commission  !  (Great  applmise.) 

The  President.  —  I  a.sk  call  upon  Mr.  Troost,  delegate  of 
Belgium,  to  speak. 

Mr.  Troost  :  — 

Lf/r/zV-.?,  Gmilpmcn, 

The  Congress  decided  at  its  closing  meeting,  that  the  Govern- 
ment delegates  would  have  the  right  and  honour  of  addressing 
thanks  to  Russia,  to  H.  M.  the  Emperor,  to  H.  I.  H.  the  Grand 
Duke  Michael  Alexandrovitch,  Honorary  President  of  the  Con- 
gress, to  their  Excellencies  the  Government  Ministers  and  to  the 
Organising  Commission  of  the  Congress. 

Time  being  short  and  precious,  I  will  carry  out  the  duty  which 
has  fallen  upon  me  as  first  delegate  of  Belgium,  with  great  con- 
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ciseness  and  will  keep  my  remarks  within  narrow  limits  in 
keeping  with  those  of  my  country. 

Never  have  we  passed  our  time  so  rapidly  or  employed  it  so 
well  and  never  have  we  found  a  more  complete  or  belter  organ- 
ised programme.    We  have  not  lost  a  single  minute. 

Exhibitions,  congress  meetings,  excursions  and  receptions 
have  absorbed  our  time  so  quickly  and  so  completely  that  it 
seems  as  if  we  had  only  been  a  few  instants  at  St.  Petersburg 
Our  mission  is  hardly  commenced  than  we  find  it  has  ceased  to 
exist.  ' 

Honuur  and  thanks  to  all,  to  His  August  Majesty  who  occu- 
pies the  throne  of  Russia,  to  H.  I.  M.  the  Grand  Duke  Michael 
Alexandrovitch,  to  the  ministers  who  surround  and  support  the 
throne,  and  to  the  Presidency  of  the  Xlth.  Congress. 

Honour  and  thanks  to  all  who  have  welcomed  us  here,  who 
have  received  us,  instructed  us  and  supplied  us  M'ith  information 
with  such  soUicitude  and  goodwill. 

Honour  and  thanks  and  long  live  Russia  !  Long  live  the 
Emperor  !     (Great  applause.) 

The  President.  —  I  will  now  call  upon  Mr.  Liou-Si-Tchang, 
delegate  of  the  Chinese  Empire,  to  speak. 

Mr.  I.iou-Si-TcH.\NG  :  — 

Excellencies, 
Ladies,  Gentlemen, 

In  the  name  of  the  Chinese  delegation  it  is  my  duty  and  plea- 
sure to  express  our  gratitude  first  of  all  to  the  Imperial  Rus- 
sian Government  for  the  welcome  we  have  received  in  Russia. 
We  must  next  thank  the  city  of  St.  Petersburg,  which  is  repre- 
sented here  by  the  assistant  Mayor,  and  thank  our  distinguished 
President,  Mr.  de  Timonoff  and  the  members  of  the  Organising 
Commission  of  the  Xlth.  Congress  for  their  charming  and  cor- 
dial reception  of  us  during  our  short  but  agreable  stay  in 
St.  Petersburg. 

Allow  me.  Ladies  and  Gentlemen,  to  tell  you  how  happy  we 
are  to  be  here  and  to  find  ourselves  in  the  midst  of  learned  and 
scientific  men  who  have  come  from  all  parts  of  the  world. 
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The  maritime  and  fluvial  questions  which  have  been  dis- 
cussed in  the  sections  of  the  Congress  are  of  special  interest  for 
China  and  I  can  assure  you  that  v^e  shall  lose  no  time  in  ac- 
quainting our  Government  with  the  conclusions  which  have 
been  adopted. 

In  conclusion,  Ladies  and  Gentlemen,  I  will  ask  you  to  join 
me  in  exclaiming  :  — 

Long  live  H.  M.  the  Emperor  Nicholas  II  !  Long  live  H.  I.  H. 
the  Grand  Duke  Michael  Alexandrovitch  !  Long  live  the  city  of 
St.  Petersburg.  (Great  applause.) 

The  President.  —  I  now  cale  upon  M.  de  Uhagon,  delegate 
of  Spain,  to  speak. 

Mr.  DE  Uhagon  :  — 

Ladies,  Gentlemen, 

It  is  my  pleasing  duty  before  we  separate  to  express,  on  behalf 
of  the  Spanish  delegation  over  which  I  have  the  honour  of  pre- 
siding, our  gratitude  to  the  Russian  Government  and  especially 
to  the  President  and  Organising  Commission  of  the  Xlth.  Na- 
vigation Congress,  as  well  as  to  the  engineers  of  Ways  of  Com- 
munication and  the  Marine,  for  the  kind  welcome  we  have  all 
received. 

It  is  my  pleasing  duty  also  to  express  our  gratitude  to  H.  M. 
the  Emperor  Nicholas  II,  and  I  wish  all  success  and  prosperity 
to  Russia.  (Applause .)  *" 

The  President.  —  I  now  call  upon  Mr.  Ricardo  Ramos,  se- 
cond delegate  of  Spain,  to  speak. 

Mr.  Ricardo  Ramos  :  — 

Ladies  and  Gentlemen, 

Allow  me  on  this  auspicious  occasion,  and  on  behalf  of  the 
official  Chamber  of  Commerce,  Industry  and  Navigation  of  Rar- 
celona  and  on  behalf  of  the  Spanish  Transatlantic  Company,  to 
express  to  the  meeting  our  great  admiration  for  the  task  which 

23 


—  354  — 

has  been  accomplished  at  St.  Petersburg  and  which  carries  on 
the  work  of -peace,  brotherhood  and  progress  of  International 
Navigation  Congresses. 

.  Representing  as  I  do  the  active  side  of  the  economic  life  of 
Barcelona,  it  is  a  great  honour  to  me  to  salute  my  illustrious 
colleagues  in  this  meeting  with  all  the  affection  and  esteem 
which  arise  from  the  common  bond  of  interests  which  guide 
our  path  and  which  are  the  outcome  of  civilisation  and  of  the 
desire  to  attaint  the  greatest  comforts  and  the  highest  perfection. 
By  continuing  on  these  lines  we  shall  follow  the  motto  of  the 
body  which  I  have  the  honour  to  represent  here  «  Trrra  dahit 
nierces,  undaqiie  divitas  ». 

The  numerous  tokens  of  affection  and  cordiality  which  we 
have  received,  prove  once  more  the  truth  of  the  reputation  of  the 
Russian  people  for  hospitality.  Our  sojourn  in  Russia  will 
remain  indelibly  graven  in  our  memory  and  for  this  we  thank 
you  most  gratefully. 

The  task  accomplished  by  the  Xlth.  Navigation  Congress  has 
been  great  and  prolific  ;  we  are  happy  in  having  been  called 
upon  to  cooperate  in  this  great  work  and  we  congratulate  our- 
selves on  the  results  which  have  been  achieved. 

To  the  organisers  of  the  Xlth.  Navigation  Congress  we  tender 
our  enthusiastic  congratulations.  To  this  illustrious  assembly 
we  render  the  tribute  of  our  admiration.  To  the  representatives 
of  the  Russian  Government  we  submit  our  respectful  homage  ! 
To  the  Russian  people  we  tender  the  expression  of  our  esteem 
and  most  cordial  sympathy.  'Applause.) 

The  President.  —  I  now  call  upon  Colonel  Ockerson:  dele- 
gate of  the  I'nited  States,  to  si>eak. 

Colonel  J.  Ockerson  :  — 

Ladies,  Gentlemen. 

Those  of  us  who  have  come  from  distant  land  across  the  sea 
and  have  enjoyed  the  hospitality  extended  to  us  by  Russia  and 
upon  to  co-operate  in  this  great  work  and  we  congratulate  our- 
coming. 

We  came  fully  prepared  for  a  cordial  welcome  to  this  country 
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where  the  Congress  was  to  be  held  under  the  high  patronage  of 
His  Majesty  the  Emperor  of  Russia. 

We  felt  sure  that  with  President  Timonoff  at  the  helm,  aided 
by  such  an  able  corps  of  Associates,  the  success  of  the  Congress 
was  assured. 

But  even  with  these  expectations  we  find  that  you  have  far 
exceeded  our  fondest  hopes. 

The  provisions  made  for  the  work  of  the  Congress  have  been 
superb. 

The  excursions  by  land  and  sea  that  you  have  provided,  have 
l)een  most  delightful  and  instructive. 

The  entertainment  of  all  kinds  that  you  have  provided  for 
us  have  been  most  lavish  and  satisfactory  in  every  respect. 

You  have  given  us  sunshine  and  rain  and  snow,  as  well  as  an 
extravagant  amount  of  daylight.  (Applause.) 

With  it  all,  the  deliberations  of  the  Congress  will  doubtless 
l)rove  of  lasting  lienefit  to  the  World  at  large. 

We  from  America  feel  amply  repaid  for  the  journey  of  12,000 
miles  involved  in  our  i)articipation. 

We  are  greatly  indebted  to  the  Russian  Government,  to  the 
city  of  St.  Petersburg,  to  the  local  Commission  and  to  the  ladies 
who  have  been  untiring  in  their  efforts  for  our  comfort  and 
pleasure. 

With  these  acknowledgements  we  now  express  to  one  and  all 
our  profound  and  lasting  gratitude  and  our  since  thanks. 

We  hope  that  some  day  we  may  have  the  honour  and  the 
pleasure  of  showing  our  appreciation  of  our  extraordinary  hos- 
pitality in  a  more  tangible  manner  by  extending  to  you  and  all 
the  members  of  this  Congress  an  American  welcome  on  the 
other  side  of  the  Atlantic.  (Applause.) 

The  President.  —  I  now  call  upon  Baron  Quinette  de  Roche- 
mont,  delegate  of  France,  to  speak. 

Baron  Quinette  de  Rochemont  :  — 

Ladies,  Gentlemen, 

Having  already  had  the  honour  of  addressing  you  at  the  ope- 
ning meeting,  my  intention  was  to  confine  myself  to  merely 
thanking  the  various  persons  who  have  contributed  towards  the 
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success  of  the  Congress.  The  task  is  an  onerous  one  aft-er  hear- 
ing the  numerous  speakers  who  have  rendered  these  thanks  in 
such  a  more  able  manner  than  I  can  possibly  do.  I  should, 
however,  be  shirking  my  duty  of  I  neglected  to  thank  my  old 
friend  Mr.  de  Timonoff  who,  jointly  with  the  Local  Commis- 
sion, has  undertaken  a  heavy  task  and  carried  out  the  organis- 
ation of  the  Congress  with  such  success.  The  Presidents  of  the 
sections  have  likewise  had  a  heavy  burden  to  bear.  Then  the 
Mayor  of  St.  Petersburg  and  the  Minister  of  Ways  of  Commu- 
nication are  equally  entitled  to  our  thanks,  the  former  for  the 
reception  he  gave  us  at  the  Hotel  de  Ville,  and  the  latter  for  the 
garden  party  he  gave  us  in  addition  to  the  large  share  he  has 
taken  in  the  preparation  work  and  organisation  of  the  Congress. 

But  allow  me.  Gentlemen,  to  lay  stress  upon  a  point  which  has 
not  yet  been  commented  upon  :  This  is  the  first  time  in  the  his- 
tory of  Navigation  Congresses,  that  a  committee  of  ladies  has 
been  formed  in  honour  of  members  who  have  come  to  St.  Pe- 
tersburg to  take  part  in  the  Congress,  and  these  ladies  have 
been  good  enough  to  look  after  our  compatriots  with  untiring 
aimiability  and  willingness.  I  beg  to  thank  these  ladies  most 
warmly  on  behalf  of  the  members  of  the  Congress.     < Applause.) 

I  address  these  thanks  more  specially  to  the  president 
Mrs.  Schaffhausen-Schonberg-Eck-Schaufuss.  who  has  contri- 
buted as  much  as  His  Excellency  the  Minister  of  Ways  of  Com- 
munication to  the  success  of  our  gathering.  (Applause .} 

Before  concluding,  I  wish  to  testify  my  indebtedness  to  H.  I.  H. 
the  Grand  Duke  Michael  Alexandrovitch,  who  has  honoured  our 
opening  meeting  with  his  presence  and  who  has  been  so  good 
as  to  take  an  interest  in  our  work  by  coming  to  the  conserva- 
toire. Also,  we  t-ender  our  respectful  homage  to  H.  M.  Ni- 
cholas II,  High  Protector  of  the  Congress  who  was  good  enough 
to  receive  us  with  such  great  affability  at  Peterhof.  for  which 
we  are  truly  grateful. 

Allow  me,  in  the  name  of  France  which  is  bound  to  Russia 
by  special  ties,  to  address  our  respectful  homage  to  him  and  to 
exclaim  in  conclusion  :  — 

«  Long  live  the  Emperor  Nicholas  II  »  (Great  applause.) 

The  President.  —  I  call  upon  Mr.  Deking-Dura,  delegate  of 
the  Netherlands,  to  speak. 
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Ladies,  Gentlemen, 

I  am  glad,  as  delegate  of  the  Netherlands  and  on  behalf  of  my 
compatriots  who  have  taken  part  in  the  Congress,  to  express 
our  deep  gratitude  to  the  Local  Organising  Commission  for  its 
efforts  and  to  express  our  admiration  for  the  results  which  it 
has  achieved. 

I  specially  congratulate  Mr.  de  Timonoff,  the  President  of  the 
local  Commission  who  has  combined  the  laborious  duties  of 
President,  General  Secretary  and  Reporter  on  this  occasion. 
Only  those  who  have  taken  part  in  the  preparation  of  a  Con- 
gress of  this  imi>ortance  can  form  an  exact  idea  of  the  amount 
of  work  and  devotion  which  are  necessary  to  comply  with  the 
multifarious  exigencies  of  these  difficult  functions. 

The  cordial  relations  between  Russia  and  Holland  are  already 
of  long  standing.  I  need  only  remind  you  of  the  frequent  visits 
paid  to  us  by  the  Czar  Peter  the  Great,  the  Founder  of  modern 
Russia.  These  excellent  relations  have  been  unbroken  ;  and 
they  have  been  further  strengthened  by  dynastic  ties  and  recent- 
ly by  the  share  which  both  countries  have  taken  in  the  peace- 
ful work  in  which  H.  M.  the  Czar  has  taken  the  initiative. 

My  compatriots  and  I  experience  great  satisfaction  in  having 
taken  part  is  this  important  Congress,  which  will  remain  indi- 
libly  engraved  in  our  memory. 

The  great  hospitality  we  have  received  from  the  Ministers  as 
well  as  from  the  Municipality  of  St.  Petersburg  and  the  Senate 
of  Finland,  has  impressed  us  most  profoundly. 

We  also  express  our  great  gratitude  to  H.  I.  H.  the  Grand 
Duke  Michael  Alexandrovitch  who  has  been  good  enough  to 
agree  to  act  as  Honorary  President  of  the  Congress. 

But  all  this  has  been  surpassed  by  the  great  and  unexpected 
honour  of  having  been  admitted  to  the  august  presence  of 
H.  M.  the  Czar  and  to  have  been  presented  to  him.  (Applause.) 

The  President.  —  I  now  call  upon  Mr.  Farrago,  delegate  of 
Hungary  to  speak. 
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Mr.  Far  AGO  :  — 

Ladies,  Gentlemen, 

The  Xlth.  Congress,  which  has  just  completed  its  work,  may 
well  be  proud  of  its  results,  for  these  testify  to  the  great 
progress  which  has  been  accomplished  in  the  technical  sciences 
and  their  practical  application.  And  I  can  assure  you  that 
all  of  us  who  come  from  Hungary,  will  always  gladly  and  grate- 
fully remember  the  useful  work  to  which  it  has  been  our  pri- 
vilege to  contribute  and  I  am  sure  we  shall  utilise  the  scientific 
information  which  has  been  collected  by  the  Congress  by 
employing  it  in  the  improvement  of  navigable  waterways  and 
of  the  maritime  and  river  navigation  of  our  country. 

The  glorious  days  we  have  passed  amongst  you  will  also 
remain  present  in  our  memory  and  we  shall  leave  Russia 
with  deepfelt  gratitude  and  tender  recollections  of  the  extreme 
aimiability  and  splendid  attention  which  have  been  showered 
upon  us  everywhere. 

One  more,  Gentlemen,  thanks  and  long  live  Piussia.  (Applause .} 

The  President.  —  I  will  now  call  upon  Mr.  Maganzini, 
delegate  of  Italy,  to  speak. 

Mr.  Maganzini   :  — 

Excellencies, 

Ladies  and  Gentlemen, 

The  Xlth.  Navigation  Congress  could  not  fail  to  be  a  success 
after  H.  M.  the  Emperor  had  graciously  accepted  to  act  as 
High  Patron  to  this  work  and  H.  1.  H.  the  Grand  Duke  Michael 
Alexandrowitch  has  agreed  to  become  Honorary  President. 
We  should,  therefore,  in  the  first  place  render  our  thanks  and 
respectful  gratitude  to  H.  M.  the  Emperor  and  H.  I.  H.  the 
Grand  Duke  Michael.  Our  thanks  should  then  be  rendered  to 
their  Excellencies  the  Ministers  of  the  Russian  Government  who 
have  so  brilliantly  supported  the  work  of  the  Congress. 

The  successful  outcome  of  our  work  and  the  interesting 
excursions  which  we  have  been  privileged  to  enjoy  in  this 
marvellous  and  especially  hospitable  country,  could  not  come 
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as  a  surprise  to  anyone  of  us  who  knows  the  extraordinary 
activity  of  His  Excellency  Professor  de  Timonoff.  By  com- 
bining the  functions  of  President  as  well  as  those  of  General 
Secretary  of  the  Congress  of  St.  Petersburg,  our  distinguished 
colleague  has  been  the  soul  of  a  superb  organisation  which 
has  been  exhibited  to  us  under  its  diverse  phases  just  as  the 
links  of  a  chain  are  unrolled  from  an  axle  under  the  action 
of  some  intelligent  force.  All  our  gratitude  therefore  goes  forth 
to  President  Timonoff  and  is  addressed  at  the  same  time  to 
the  organising  Committees  of  the  Congress  for  the  victory  they 
have  just  accomplished.  Lastly,  we  render  tribute  to  the 
Ladies'  Committee  which  have  devoted  itself  to  our  compatriots 
with  so  much  graciousness. 

We  do  not  require  many  words  to  express  our  feelings,  after 
our  agreable  stay  in  St.  Petersburg,  suffice  it  to  say  that  by 
coming  here  —  and  I  see  they  have  come  in  great  numbers  — 
Italians  have  accomplished  one  of  their  most  ardent  aspira- 
tions. We  have  responded  to  the  call,  not  only  on  account  of 
the  ever  increasing  interest  with  which  Italy,  now  freed  from 
more  pressing  anxieties,  follows  all  questions  which  bear  upon 
maritime  and  fluvial  navigation,  but  we  have  also  responded  to 
the  call  because  at  Milan  in  1905.  we  had  conceived  much  esteem 
and  sympathy  for  many  engineers,  professors,  sailors  and  hy- 
drographers  from  your  beautiful  country.  Allow  me  on  this 
occasion  to  express  all  the  regret  we  experience  is  not  seeing 
amongst  us,  alas,  Mr.  Ghercevanoff,  whose  scientific  mind, 
had  been  attracted  to  the  enquiry  of  problems  which  are  of 
such  intense  interest  to  our  Italy. 

The  receptions  we  have  been  invited  to  in  St.  Petersburg  as 
well  as  in  Finland  and  at  Narva,  testify  to  the  sympathetic 
feelings  which  exist  towards.  The  sumptuous  hospitality  we 
have  received  in  all  quarters  from  your  Corporations,  your  local 
governments  and  from  everyone  has  only  be^n  exceeded  by  the 
frankest  cordiality. 

Therefore  it  is  a  very  agreable  duty  to  me  before  we  part,  to 
testify  all  our  gratitude  for  the  magnificent  days  w^e  have  passed 
in  your  midst,  and  to  assure  you  that  on  our  return  to  Italy  we 
shall  retain  a  delightful  and  everlasting  souvenir  of  Russia  and 
of  the  Xlth.  Navigation  Congress. 

Long  live  Russia  and  long  live  Russians.  (Applause .} 
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The  President.  —  I  now  call  upon  Mr.  T.  Okino,  delegate  of 
Japan,  to  speak. 

Mr.  T.  Okino  :  — 

Ladies,  Gcntlejnen, 

This  is  the  first  time  that,  we  Japanese,  have  attended  a  Navi- 
gation Congress  in  comparaticely  large  numbers.  We  believe 
that  this  circumstance  has  enabled  us  better  to  appreciate  the 
great  value  of  your  work,  your  noble  and  useful  aims,  and  the 
moral,  and  beneficial  effect  which  this  Institution  exerts  upon 
international  relations. 

It  is  hardly  forty  years  since  Japan  entered  the  arena  of  your 
civili.sation.  She  has  therefore  to  create  in  the  shortest  possible 
time,  all  the  plant  of  this  civilisation  and  although  she  has 
worked  and  worked  with  feverish  haste,  she  is  still  far  from 
having  reached  the  end  of  her  labours.  We  have  much  to  learn 
from  all  that  is  taking  place  in  those  countries  which  are  in  the 
vanguard  of  progress,  and  especially  where  the  peace  and  pros- 
perity of  nations  are  concerned  when,  moreover,  it  is  the  work 
of  eminent  men  of  different  races,  from  various  parts  of  the 
world  who  are  assembled  with  the  sole  object  of  promoting  the 
general  welfare. 

The  incalculable  benefit  which  will  accrue  to  our  country  is 
not  the  only  thing  which  awakens  a  great  and  fervid  sympathy 
in  us.  This  sympathy  also  arises  from  this  atmosphere  of  fra- 
ternity, cordiality,  frankness  and  loyalty  which  we  have  been 
breathing  with  full  lungs  ever  since  we  came  among  you  and 
which  has  enabled  us  to  better  understand  the  lofty  indeals 
upon  which  this  great  Permanent  International  Association  of 
Navigation  Congresses  is  based. 

Therefore,  gentlemen,  we  shall  return  home  deeply  moved 
and  shall  speak  of  you  and  of  your  work  with  the  feelings  of 
deepest  emotion  to  our  compatriots  who  will  take  the  same 
pride  as  ourselves  in  contributing  to  the  success  and  develop- 
ment of  this  work. 

In  now  bidding  you  good-bye,  in  the  hope  of  seeing  you  again 
at  the  next  Congress,  may  I  ask  you  to  join  with  me,  in  accor- 
dance with  our  national  custom,  in  the  cry  of  «  Banzai »  to  wel- 
come our  Association  and  especially  the  Xlth.  Congress.  (Great 
applause.) 
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The  President.  —  I  now  call  upon  Mr.  Mendes  Guerreiro, 
delegate  cf  Portugal,  to  speak. 

Mr.  Mendes  Guerreiro  :  — 

Ladies,  Gentlemen, 

I  have  very  liltle  to  add  to  the  brilliant  speeches  which  have 
just  been  made.  It  is  a  great  honour  to  me  to  represent  my  coun- 
try- at  this  Congress  which  has  been  so  well  organised  and  which 
has  completed  its  work  is  so  brilliant  a  manner. 

I  always  come  to  Russia  with  the  greatest  pleasure,  not  only 
because  of  the  cordial  manner  in  which  I  am  always  received, 
but  also  on  account  of  the  great  progress  I  witness  and  the 
efforts  which  this  country  makes  to  introduce  civilisation  in  tlie 
most  out  of  the  way  regions.  For  this,  Russia  has  a  claim  to 
all  our  sympathies. 

I  think,  gentlemen,  we  shall  all  carry  away  the  pleasant  sou- 
venir of  our  sojourn  in  St.  Petersbourg.  The  welcome  we  have 
received  in  all  quarters  has  been  most  charming.  Not  only  in 
the  capital  of  the  Empire,  but  also  in  Finland  and  especially  at 
Cronstadt  where  the  Imperial  Navy  has  shown  us  such  great 
courtesy  and  w^here  we  have  taken  part  in  sumptuous  recep- 
tions and  have  appreciated  a  perennial  frank  loyalty  and  sin- 
cere cordiality. 

In  conclusion,  gentlemen,  allow  me  tell  you  that  in  Portugal 
we  make  the  most  ardent  vows  for  the  prosperity  and  happiness 
of  Russia.  (Applause.) 

The  President.  —  I  now  call  upon  Mr.  Roummel.  junior, 
delegate  of  the  League  for  the  Renewal  of  the  Fleet,  to  speak. 

Mr.  Roummel,  junior  :  — 

Ladies.  Gentlemen, 

The  delegates  of  the  League  for  the  Renewal  of  the  Fleet 
have  requested  me  to  transmit  their  most  respectful  sentiments 
and  thanks  to  the  illustrious  and  learned  members  who  have 
honoured  the  Xlth.  Navigation  Congress  with  their  presence, 
for  the  colossal  work  in  which  they  have  been  ])rivileged  to  take 
part. 
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There  is  no  doubt  that  the  progress  of  maritime  science  and 
of  the  arts  of  navigation  in  the  direction  of  general  welfare  of 
the  whole  M-orld  and  of  our  country  is  in  good  hands  when 
entrusted  to  our  Permanent  Association.  And  one  of  its  great 
merits  is  that  it  has  called  attention  to  maritime  questions 
which  are  now  of  greater  importance  and  urgency  than  ever 
they  were. 

We  may  be  certain  that  the  work  of  scientific  and  practical 
men  who  are  united  under  the  motto  of  our  Association  «  Navi- 
yare  Nccesse  »  which  is  of  such  wide  application,  will  ensure 
the  solution  of  many  questions  which  deal  with  navigable 
waterways,  ports,  hydrography,  etc. 

The  League  for  the  Renewal  of  the  Fleet  which  was  only 
founded  in  1906,  has  had  the  honour  for  the  first  time  of  taking 
part  in  the  discussion  of  questions  on  the  agenda. 

The  delegates  of  our  body,  the  President,  his  Assistant  and 
the  General  Secretary  who  have  taken  an  active  i)art  in  the 
work  of  this  Congress,  have  done  all  they  could  to  collect  all 
useful  information  bearing  upon  the  development  of  our  mer- 
cantile marine  and  of  our  navy  as  well  as  upon  the  construc- 
tion of  ports,  and  the  questions  of  armament  and  navigation 
requirements. 

This  being  so,  we  hasten  to  express  our  complete  satisfaction 
to  the  Xlth.  Congress,  at  the  results  which  have  been  achieved 
and  we  form  the  most  sincere  vows  for  the  success  of  the  future 
work  of  the  Permanent  International  As.~ociation  of  Navigation 
Congresses. 

I  will  conclude  by  expressing  the  hope  that  we  shall  have 
the  pleasure  of  seeing  you  again  in  great  numbers  at  the  next 
Congress.     (Applause.) 

The  President.  —  I  now  call  upon  the  assistant  to  the  Mayor 
bladh,   delegate  of   Sweden,   to  speak. 

Mr.  Demkine,  Assistant  to  the  Mayor  cf  St.  Petersburg  thanks 
the  members  of  the  Congress  in  Russian  for  having  come  in 
such  numbers  to  St.  Petersburg  and  for  having  collaborated  so 
actively  in  the  solution  of  many  questions  of  extreme  interest  to 
Russia. 

The  President.  —  I  now  call  upon  Mr.  Fridolf  von  Wijn 
blad.  delegates  of  Sweden,  to  speak. 
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Mr.  Fridolf  von  Wijnbladh  :  — 

Your  EjccUency, 

Esteemed  ladies  and  gentlemen. 

In  the  name  both  of  my  colleagues  the  delegates  of  the  Swe- 
dish Government,  and  the  public  departments  of  Svv^eden  and 
private  Societies  which  are  here  represented,  and  likewise  on 
behalf  of  the  Swedish  ladies  and  gentlemen  who  share  the 
honour  and  pleasure  with  us  of  taking  part  in  the  Xlth.  Inter- 
national Navigation  Congress,  I  beg  to  express  our  deep  and 
hearty  thanks  for  the  friendly  reception  which  we  have  met 
with,  for  this  aimiable  welcome  and  above  all  for  the  magnifi- 
cent hospitality  and  extraordinary  goodwill  which  has  been 
vouchsafed  to  us. 

We  Swedes  received  the  invitation  of  our  neighbours  and 
friends  of  St.  Petersburg  to  participate  in  this  Congress  with 
pleasure,  and  we  came  here  expecting  great  things  from  our 
journey.  I  must  admit  that  our  expectations  have  been  greatly 
surpassed. 

According  to  us  this  Congress  is  not  only  equal  to  its  technical 
mission  but  it  has  a  great  bearing  on  the  development  and 
extension  of  the  good  neighbourly  feelings  which  at  present 
exist  between  the  two  nations  whose  frontiers  touch  one  ano- 
ther, Russia  and  Sweden,  and  it  will  tend  to  bring  about  a 
stronger  bond  of  culture  between  them. 

President  Timonoff,  we  congratulate  you  and  the  Committee 
most  heartily  on  the  grand  result  of  your  work. 

Long  live  our  aimiable  Russian  hosts  and  hostesses  !  Long 
live  St.  Petersburg.  I  Applause.) 

The  President.  —  I  now  call  upon  Minister  Argyropoulos. 
delegate  of  Greece,  to  speak. 

Mr.  Argyropoulos  :  — 

Ladies,  Gentlemen, 

As  delegate  of  Greece,  I  associate  myself  most  heartily  with 
the  elofjuent  tern)s  in  which  the  delegates  who  have  preceeded 
me.  have  thanked  H.  M.  the  Emperor,  H.  I.  H.  the  Grand  Duke 
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Michael  Alexandrovitch.  the  Committee  and  especially  the  Pre- 
sident, Mr.   de  Timonoff. 

Ladies  and  gentlemen,  you  have  all  seen  that  the  city  was 
bedecked  with  flags.  You  know  that  Russia  celebrates  to-day  an 
imperial  holiday,  the  birthday  of  H.  M.  the  Empress  Alexandra 
Fecdorowna.  I  believe  it  will  meet  with  your  consent  and  una- 
nimious  wish  if  I  ask  you  to  join  me  in  crying  «  Long  live  the 
Empress  Alexandra  »  whose  birthday  we  celebrate  to-day  in  the 
same  breath  as  «  Long  live  the  Emperor  Nicholas  ».  {Great  ap- 
plause.) 

The  President  then  declares  the  Congress  closed  in  the 
following  terms  :  — 

Ladirs,  GentlemcJi., 

The  work  of  the  Xlth.  Navigation  Congress  is  now  completed. 
The  questions  on  our  comprehensive  agenda  have  been  dis- 
cussed. The  sections  have  submitted  to  you  the  minutes  of 
your  proceedings  and  you  have  just  voted  the  conclusions  on 
the  various  reports,  thereby  enhancing  the  value  of  these  docu- 
ments, a  value  which  you  may  all  have  foreseen  on  reading  the 
name  of  their  authors  and  which  was  completely  confirmed  on 
perusal  of  the  reports. 

As  you  have  been  good  enough,  gentlemen,  to  allow  me  to 
speak  in  your  name,  may  I  be  permitted  to  address  the  most 
sincere  thanks  on  behalf  of  the  Congress  to  all  those  who  have 
given  our  meetings  an  miportance  which  has  exceeded  our 
anticipations. 

Our  first  expression  of  gratitude  will  be  for  H.  M.  the  Em- 
peror, the  High  Protector  of  our  Congress,  who  has  given  us  so 
many  proofs  of  his  august  goodwill. 

We  must  then  thank  H.  L  H.  the  Grand  Duke  Michael  Alexan- 
drovitch who  kindly  consented  to  act  as  Honorary  President  of 
our  Congress  and  thus  facilitated  our  work. 

Then  we  must  thank  our  other  Honorary  Presidents,  and 
especially  the  Ministers  of  the  Interior,  of  Finance,  of  Ways  of 
Communication,  of  Marine,  of  Industry  and  Connnerce,  and  of 
Agriculture,  and  also  the  Major  of  the  City  of  St.  Petersburg 
who  is  always  to  be  found  when  there  is  work  involving  great 
and  prolific  ideas. 
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Allow  me  also  to  express  our  lively  gratitude  to  those  eminent 
men,  and  especially  to  those  from  abroad,  who  have  been  so 
good  as  to  afford  us,  either  in  their  reports  or  during  the 
debates,  the  benefit  of  their  profound  scientific  knowledge  in 
so  unsparing  a  manner. 

We  must  not  forget  also  those  who  have  consented  to 
conduct  the  debates  of  our  sections  and  have  brought  to  our 
discussions  their  enlightened  views  and  the  experience  acquired 
in  the  highest  positions. 

And  without  the  order  and  method  which  they  brought  to 
bear  in  the  discussions  it  would  not  have  been  possible  to 
carry  out  the  investigations  of  the  important  problems  which 
have  been  the  subject  of  your  debates,  in  so  short  a  time.  May 
I  take  this  opportunity  of  assuring  them  of  our  gratitude  which 
is  also  due  to  the  chief  secretaries  and  the  sectional  secretaries 
whose  intelligence  and  indefatigable  zeal  cannot  have  escaped 
the   attention   of   any   of  you. 

We  should  also  include  the  organisers  of  our  Exhibition 
amongst  those  to  whom  our  thanks  are  due,  for  they  have  given 
themselves  a  great  deal  of  trouble  to  collect  such  technical  data 
of  interest  to  you  and  have  exhibited  it  in  our  meeting  rooms 
in  such  a  charming  and  graceful  manner. 

We  must  also,  gentlemen,  send  our  grateful  remembrances 
to  the  Cities  and  Government  Departments  who  have  received 
us  in  so  flattering  and  hospitable  a  manner,  especially  in  the 
case  of  the  magnificent  reception  accorded  to  us  by  the  Senate 
of  Finland.  We  cannot  forget  those  important  and  powerful 
establishments  of  Kroenholm,  Nevski  and  others,  when  we 
have  been  shown  all  the  ramifications  of  industries  which  are 
a  source  of  honour  and  prosperity  to  this  country.  May  the 
care  with  which  they  surround  their  workers  receive  its  due 
reward  in  the  form  of  loyalty  and  devotion. 

Lastly,  gentlemen,  allow  me  to  ask  you  again  to  express  your 
grateful  thanks  to  the  engineers  who  organised  our  excursions 
and  enhanced  their  pleasure  by  their  good-natured  explanations. 

Having  accomplished  this  duty,  which  has  been  a  very 
pleasant  one,  I  will  not  fall  into  the  temptation  of  recapitulating 
the  work  that  you  have  done.  The  conclusions  you  have  just 
voted  are  too  fresh  in  your  memory  to  render  any  such  recapi- 
tulation at  all  necessary. 
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Besides,  each  country  has  contributed  its  quota  of  information 
to  the  wide  field  of  investigation  which  has  been  before  us. 
The  debates  have  shown  us  all  the  principles  underlying  each 
opinion,  and  you  have  been  able  to  see  the  differences  of  opinion 
which  have  existed  on  several  points.  For  this  reason  where 
it  has  been  necessary  in  the  sections  to  frame  a  reply  which 
will  deal  in  a  broad  way  with  the  question  under  discussion, 
you  have  found  that  in  addition  to  a  few  principles  expressed 
in  a  concise  form,  requests  have  been  formulated  for  fresh 
investigations  so  that  wishes  have  taken  the  place  of  formal 
resolutions.  This  could  not  be  otherwise  as  conditions  change 
with  progress. 

We  do  not  therefore  regret  the  prudence  which  dictates  that 
the  solution  of  problems  of  a  still  indefinite  character  shall 
be  left  to  the  future. 

This  is  one  of  the  reasons  for  the  permanent  nature  of  our 
Association.  What  one  session  of  the  Congress  cannot  settle  is 
carried  forward  for  consideration  at  a  subsequent  session,  and 
this  continual  renewal  of  our  meetings  dulls  the  edge  of  our 
regrets  at  their  inevitable  breaking  up. 

Nessum  nia^iore  dolore 

Che  ricoi'dasi  del  tempio  I'ehce 

Xella  miseria 

as  Dante  says. 

We  are  spared  this  sorrow  for  we  are  assured  that  the  happy 
times  we  have  spent  together  will  be  renewed  at  the  following 
session  of  the  Congress. 

Proud  of  the  honour  you  have  conferred  on  us  by  entrusting 
us  with  the  control  of  your  work,  and  full  of  gratitude  for  this 
token  of  confidence,  we  trust  that  when  you  leave  us  you  will 
take  away  as  precious  a. remembrance  of  us  as  we  will  retain 
of  you. 

With  this  aspiration,  I  wish  you  good-bye,  and  declare  the 
Xlth.  Navigation  Congress  to  be  closed.      Prolonged  applause.} 

The  meeting  concludes  at  12.30  p.  m. 


REPORT 


LECTURES  AND   COMMUNICATIONS 


REPORT 


OF 


LECTURES  AND  COMMUNIGATlOiNS 


Se.veral  lectures,  of  great  technical  value,  were  given  by 
members  of  our  Association  during  the  Congress. 

These  lectures  completed  and  enhanced  the  work  of  the 
Congress  and  we  think  it  desirable  to  report  them  in  full,  as 
follows. 


Lecture  give  by  Colonel  S.  A.  Ockerson,  Civil  Engineer 
on  :     - 

The  proposed  navigable  waterway  between  Lake  Michigan 
and  the  Gulf  of  Mexico. 

Colonel  S.  A.  Ockerson,  civil  engineer,  spoke  on  this  subject 
before  a  large  audience,  on  Monday,  June  1,  at  7.20  p.  m.  in 
the  large  hall  of  the  Institute  of  Engineers  of  Ways  of  Commu- 
nication. 

Mr.  Brandt,  the  Principal  of  the  Institute,  introduced  the 
lecturer  in  the  following  terms  :  — 

Ladies  and  Gentlemen, 

Mr.  Ocker.son,  of  the  United  States,  is  going  to  speak  to  us 
on  the  proi)osed  deep  navigabli'  waterway  between  the  Great 
Lakes  and  the  Gulf  of  Mexico. 

With  the  approval  of  this  High  School,  I  take  the  opportunity 
of  expressing  our  admiration  for  America  and  Americans  who, 
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formerly  the  pupils  of  Europe,  are  now  our  teachers  in  many 
respects. 

America  is  a  very  far-off  country,  but  the  wonders  of  science 
and  art  which  come  to  us  from  them  across  the  seas  attract  our 
attention  and  induce  us  to  study  this  country  and  the  lives  of 
its  great  men.  This  attitude  cannot  fail  to  arouse  in  us  the 
most  sympathic  feelings. 

Ladies  and  Gentlemen,  Hip,  hip,  hourrah  !  for  America  and 
the  American  nation. 

Colonel  OcKERSON,  after  thanking  Mr.  Brandt  for  his  kind 
remarks  about  the  United  States,  then  gave  an  account  of  the 
principal  characteristics  of  the  proposed  navigable  waterway 
between  Lake  Michigan  and  the  Gulf  of  Mexico. 

The  following  is  a  summary  of  his  lecture  :  — 

The  development  of  the  United  States  has  been  so  rapid  and 
the  requirements  of  the  means  of  transport  reached  such  a  pitch 
that  in  1906,  both  railways  and  all  those  waterways  which  could 
be  rendered  navigable  were  inadequate  to  cope  with  the  traffic 
requirements. 

There  were  about  220,000  miles  railway  track  with  50,000  loco- 
motives and  1,750,000  goods  wagons. 

In  ten  years  the  mileage  increased  by  21  %  whereas  the  traffic 
increased  by  110  %. 

In  these  circumstances  it  was  estimated  that  an  increase  of 
25  %  in  the  mileage  and  rolling  stock  would  be  necessary  to 
oope  with  the  commercial  requirements  of  the  country  during 
the  following  five  years. 

The  cost  of  such  an  increase  would  be  enormous. 

This  condition  of  affairs  aroused  a  feeling  in  the  public  mind 
in  favour  of  a  general  improvement  of  navigable  waterways 
which  had  been  greatly  neglected  during  the  period  of  active 
development  of  railways. 

As  a  matter  of  fact  no  general  systematic  plan  of  developing 
the  navigable  waterways  of  the  United  States  had  hitherto  been 
drawn  up,  but  the  question  is  now  under  the  consideration  of  a 
special  commission  which  will  no  doubt  come  to  some  conclu- 
sion in  the  near  future. 
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The  Government  has  expended  552,943,025  dollars  for  the 
prosperity   of   the   United   States   up   to   the   present. 

About  37.7  %  of  this  amount  has  been  spent  in  improving  the 
navigable  waterways  and  ports  of  the  Mississippi  valley. 

The  basin  of  the  Mississippi  covers  an  area  of  1,250,000  square 
miles.  It  is  by  far  the  most  important  river  system  in  the  United 
States  and  is  susceptible  in  a  great  degree  to  nni)rovement  both 
as  regards  the  main  artery  and  its  tributaries. 

A  deep  navigable  waterway,  1,625  miles  long,  between  Lake 
Michigan  and  the  Gulf  of  Mexico,  is  one  of  the  various  schemes 
which  have  been  proposed  to  supplement  the  inadequate  means 
of  transport  which  liave  ])een  referred  to. 

We  will  give  a  brief  account  of  the  proposed  scheme  and 
will  show  some  of  its  principal  features  on  the  screen. 

The  scheme  comprises  a  waterway  with  a  minimum  naviga- 
ble depth  of  twelve  feet  throughout  its  length.  The  project 
has  not  yet  been  officially  adopted  b.\-  the  Federal  Government 
but  it  is  under  its  consideration. 

The  waterway  commences  at  Lake  Michigan  and  along  the 
Chicago  river,  through  the  city  of  Chicago  for  a  distance  of 
0  miles,  up  to  the  «  Sanitary  and  Ship  Canal  ». 

This  canal,  about  30  miles  long,  was  built  by  the  Sanitary 
Commission  of  Chicago  at  a  cost  of  about  50,000,000  dollars. 
It  is  22  feet  in  depth  and  its  width  varies  from  110  to  200  feet. 

It  flows  in  an  opposite  direction  to  the  waters  of  the  Chicago 
river  which  run  southwards  tOM^ards  the  Gulf  of  Mexico 
together  with  a  volume  of  10,000  cubic  feet  of  water  per  second 
.which  come  from  Lake  Michigan. 

From  the  end  of  the  drainage  canal  and  for  the  following 
63.5  miles,  there  is  a  fall  of  136  feet  and  the  improvement  will 
consist  of  locks  and  moveable  weirs. 

The  locks  will  have  an  available  length  of  600  feet  and  will 
be  80  feet  wide  and  14  feet  deep  over  the  sill.  The  Chanoine 
type  of  moveable  weir  will  be  used. 

Concurrently  with  the  improvement  of  the  section,  it  is  pro- 
l)Osed  to  obtain  water  power  of  173,000  H.  P.  nett.  The  esti- 
mated cost  is  281,822  dollars  per  mile. 

Then  there  are  229.5  navigable  miles  along  the  Illinois  river 
up  to  the  Mississippi  with  a  fall  only  33  feet,  or  0.14  foot  per 
mile.    The  improvement  in  this  section  consists  of  dredging  a 
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canal  200  feet  wide  at  the  buttoni  and  at  least  14  feet  deep,  at 
an  estimated  cost  of  35,67(5  dollars  per  mile. 

The  distance  from  the  mouth  of  the  Illinois  to  St.  Louis  is 
38  miles.  The  i)ropos6d  impnovement  follows  freely  the  course 
of  the  Mississippi  for  15  1/2  miles  and  at  that  point  a  moveable 
weir  2,500  feet  long  with  a  difference  in  level  of  14  feet,  will 
be  established.  Then  in  order  to  avoid  the  complication  of  the 
conflueince  of  the  Missouri,  a  canal  will  be  ])uilt  along  the  left 
bank  of  the  river.  A  lock  600  meters  long  and  80  meters  wide 
will  be  built  at  the  lower  end  of  this  canal  with  a  difference 
in  level  of  38  feet  so  that  navigation  will  be  able  to  l)e  effected 
at  low  water  stage  for  a  length  of  38  miles. 

The  canal  will  only  be  used  during  low  water  stage,  the 
river  itself  being  used  as  at  present  at  high  and  mean  water 
stages. 

The  estimated  cost  of  this  improvement  is  172,470  dollars  per 
mile. 

From  St.  Louis  to  the  mouth  of  the  Ohio  —  a  distance  of 
J 80  miles  —  there  is  a  fall  of  109  feet,  or  0.6  foot  per  mile.  The 
problem  of  improving  the  section  is  complicated  by  the  large 
amount  of  silt  which  is  brought  by  the  Missouri  river.  This 
section  is  considered  the  most  difficult  to  deal  with  in  the  whole 
length  of  the  waterway  between  the  Great  Lakes  and  the  Gulf. 

A  Commission  of  engineers  has  been  formed  to  consider  this 
problem  but  they  have  as  yet  not  arrived  at  any  definitive  con- 
clusions as  to  the  works  most  suited  for  these  conditions. 

From  the  mouth  of  the  Ohio  river  to  the  Gulf  —  a  distance 
of  1,070  miles  —  the  improvement  would  consist  of  levees 
against  floods,  the  revetment  of  the  slopes  to  prevent  erosion, 
the  dredging  and  narrowing  of  the  cross  section  in  a  few  places. 

The  volume  of  water  at  the  upper  end  of  this  section  varies 
from  a  minimum  of  70,000  to  a  maximum  of  l,60ri,000  cubic  feet 
per  second.  There  is  a  depth  of  J4  feet  during  at  least  6  months 
in  the  year.  A  canal  9  feet  in  depth  or  more  is  maintained 
])y  dredging  through  the  sandbanks  during  low  water  stages. 

The  obstacles  to  navigation  are  confined  to  about  45  sand- 
banks or  other  obstructions  which  average  more  than  a  mile 
in  length. 

Levees  against  the  flood  have  l)een  ])uilt  for  a  length  of  alwut 
1,450  miles  and  altliough  they  are  still   far  from  completion, 
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they  render  great  service  in  [)rt'veiitiiig'  the  damage  which  arises 
from  floods. 

The  jetties  at  the  soulh-wcstcrii  i)ass  which  are  aitproachiiig 
completion,  will  give  a  wide  channel,  35  feet  deep  at  low  tide, 
from  the  river  right  up  to  the  Gulf.  The  southern  pass  where 
the  Ead  jetties  are  Iniilt  and  which  has  been  in  use  for  the  last 
thirty  years,  has  a  navigable  dei)lh  of  30  feet. 

Interesting  views  were  "shown  on  the  screen  after  the  lectin  c 
and  were  nuich  appreciated. 


Lecture  by  Baron  Quinette  de  Rochemont,  Inspectetir  des 
Fonts  et  Chaussees,  on  : 

Seaports. 

The  lecture  l)y  LJaron  (^)iiinette  de  llochemont  attracted  a  large 
audience  to  the  Institutt'  of  Ways  of  Conununication  on  Satur- 
day, June  G  at  8.30  i).  ni.  The  eminent  Inspector-General 
received   a  very  enthusiastic   welcome. 

Mr.   Brandt   introduced  the  lecturer  as  follows  :  — 

Ladies  and  Gcntlmiien, 

Baron  Quinette  de  Rochemont,  Inspecteur  general  des  Fonts 
et  Chaussees  of  Paris,  is  going  to  speak  to  you  on  the  subject  of 
recent  progress  in  the  construction  of  seaports. 

Before  he  does  so,  I  intend  to  show  you  the  importance  of 
this,  in  the  history  of  the  Institute  of  Ways  of  Communica- 
tion, of  which  I  have  the  honour  of  being  the  Principal. 

Yesterday  in  talking  with  Baron  Quinette  de  Rochemont,  I 
learnt  that  in  1860,  when  he  was  still  a  pupil  of  the  Ecole  des 
Ponts  et  Chaussees,  he  attended  the  course  of  lectures  of  the 
celebrated  professor  Benoit  Clapeyron,  the  author  of  a  method 
of  calculating  the  stresses  in  continuous  girders  and  of  the 
celebrated  Clapeyron  formula  which  has  been  applied  to  thermo- 
dynamies  and  now  is  a  science  in  itself. 

I  then  rem€ml>ered  that  Mr.  Clapeyron  had  been  a  professoi- 
at  our  Institute  from  1821  to  1830,  at  the  same  time  as  the 
celebrated  Mr.  Lame  and  Mr.  Dufour. 
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This  was  the  second  batch  of  French  professors  who  had 
come  to  St.  Petersburg  to  teach  our  future  Russian  Engin>eers. 

Before  that,  when  the  Institute  was  founded  in  1810,  there 
had  been  a  series  of  French  professors,  Messrs.  SennovHr, 
Resimon,  Fabre,  Posier,  Bazaine,  Destrem  and  at  the  head  of 
these  professors  was  Mr.  de  Besancour,  the  real  founder  of  th- 
Institute,  whose  bust  is  in  our  library  and  whose  portrait  is 
placed  at  the  top  of  the  right  hand  corner  of  this  door. 

In  those  days  the  teaching  at  the  Institute  aws  carried  out 
in  French  and  this  continued  until   1840. 

To-day,  after  a  lapse  of  seventy  years,  we  shall  again  hear 
the  voice  of  a  French  professor,  who  is  himself  a  pupil  of  one 
of  the  first  professors  to  bring  us  the  benefits  of  French 
science. 

You  see  how  entitled  we  are  to  say  that  enlightenment  has 
come  to  us  from  France. 

It  still  comes  to  us  even  in  these  days  ;  but  to-day  like  good 
disciples  we  may  claim  our  share  with  French  and  other 
foreign  engineers  in  the  great  work  of  human  progress. 

But  we  cannot  forget  our  French  origin  and  we  shall  never 
forget  that  France,  our  country  of  predilection,  is  also  the 
country  from  whence  came  our  first  teachers. 

I  ask  you,  Ladies  and  Gentlemen,  to  join  me  heartily  in 
exclaiming  «  Long  live  France   and   its   representatives  ». 

Baron  Quinette  de  Rochemont,  then  spoke. 

He  first  of  all  thanked  the  Council  of  the  Institute  of  Ways 
of  Communication  for  having  been  good  enough  to  invite  him 
to  lecture  on  a  subject  of  his  owm  choosing,  and  he  then  went- 
on  to  speak  of  the  changes  ivilh  have  supervened  in  the  condi- 
tions of  construction  and  exploitations  of  seaports. 

The  changes,  due  principally  to  the  alterations  which  have 
occured  in  the  conditions  of  navigation,  led  the  lecturer  to 
call  attention  in  the  first  place  to  the  increase  in  size  of  ships 
and  the  effects  of  the  adoption  of  marine  steam  engines. 

He  also  pointed  out  how  navigation  methods  had  been  im- 
proved and  how  time  was  now  a  chief  factor  in  commercial 
operations  owing  to  the  great  expense  entailed  in  the  purchase 
and  working  cf  steamers  and  the  quick  crossings  and  rapidity 
of  postal,  telegraphic  and  telephonic  communications. 
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In  order  to  increase  the  reniunerativeness  of  vessels  it  is 
necessary  to  increase  the  number  of  their  trips,  and  to  enable 
them  to  enter  and  leave  the  ports  at  all  hours  and  load  and 
unload  their  cargoes  as  rai)idly  as  possible. 

These  desiderata  led  Baron  Quinette  de  Rochemont  to  refer 
to  the  increased  coasting  trade  to  the  construction  of  ports  in 
deep  water  and  to  the  necessity  of  extending  the  jetties  on  each 
side  of  the  entrance  channel  into  deeper  waters,  etc.,  and  to 
the  increase  in  the  length  of  the  quays,  etc. 

Referring  to  i)orts  in  w'ater  with  a  great  tidal  variation,  he 
pointed  out  that  the  necessity  of  keeping  vessels  afloat  which 
are  not  suited  to  leaving  aground,  had  led  to  the  construction 
of  tidal  basins  of  greater  and  greater  size  ;  and  the  same  could 
be  said  of  the  locks  at  the  entrance  of  these  basins. 

Baron  Quinette  de  Rochemont  did  not  forget,  however  to 
point  out  that  the  delays  which  large  vessels  have  to  face  in 
entering  and  leaving  tidal  basins,  and  the  difficulties  and  dan- 
gers which  attend  their  passage  through  the  locks  are  such  that 
there  is  actually  a  tendency  to  revert  to  ciuays  or  open  basins 
even  when  the  tidal  range  is  great. 

Very  useful  data  was  then  given  on  the  sul).ject  of  dry  docks 
and  floating  docks,  on  the  improvement  of  the  lighting  and 
buoying  of  coasts  and  on  the  methods  of  working  the  ports, 
which  have  been  considerably  modified  by  the  adoption  of 
machinery  and  railway  tracks  on  the  cjuays. 

In  concluding  his  very  instructive  lecture,  Baron  Quinette 
de  Rochemont  took  care  to  point  out  and  give  proof  that  the 
alterations  which  have  occured  in  the  conditions  of  navigation 
and  of  construction  and  exploitation  of  seaport-s.  had  conside- 
rably reduced  freight  charges  and  thereby  increased  the  traffic. 
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Lecture  by  M.  Leon  Gerard,  Electrical  Engineer,  on  :  — 
Electric  haulage  in  America. 

After  Baron  Quinette  de  Rochemont's  lecture  was  concluded, 
Mr.  Leon  Gerarid,  late  professor  at  the  University  of  Brussels, 
showed  a  series  of  lantern  sides  of  the  great  American  canals 
and  exiilained  these  views. 

As  professor  Merczying,  general  reporter  of  the  section  of 
inland  navigation  as  regards  mechanical  haulange  of  boats, 
had  remarked  during"  the  work  of  the  section  that  no  technical 
information  had  been  supplied  on  this  subject  to  the  Congress, 
Mr.  Leon  Gerard  remedied  this  omission  by  showing  views  of 
electric  haulage  in  America  on  the  screen. 

Mr.  Gerard  described  succintly  the  economic  role  played  by 
American  canals  and  the  imminent  revolution  which  has  com- 
pelled the  Government  of  the  United  States  to  consider  the 
question  of  improving  its  navigable  waterways  as  one  of  pri- 
mary importance. 

In  the  north  of  the  United  States,  the  Erie  canal  connects  the 
lakes  to  the  Hudson  river  and  to  the  port  of  New-York  ;  the 
complete  transformation  of  this  colossal  waterway  is  now 
commenced.  In  the  centre,  the  canal  system  of  which  the 
Lehigh  canal  is  a  typical  specimen,  connects  the  inexhaustible 
coalfields  of  Pennsylvania  with  the  ports  of  Philadelphia  and 
New-York.  In  the  west,  the  junction  of  the  Mississippi  system 
with  Chicago  by  means  of  the  Discharge  canal,  which  has  been 
described  in  an  interesting  lecture  before  the  Congress  by 
engineer  Ockerson,  will  soon  enable  one  of  the  most  important 
traffics  in  the  world  to  be  effected  between  the  Great  Lakes 
and  New  Orleans. 

The  Morris,  Lehigh  Valley.  Delaware,  etc.,  canals  are  old 
canals  of  small  section.  The  increasing  congestion  of  the  rail- 
ways entails  the  reconstruction  of  these  canals  some  of  which 
have  fallen  into  the  hands  of  the  railway  companies  which 
competed  with  them. 

A  series  of  typical  lantern  slides  show  the  methods  of  loading 
])y  machinery,  the  working  of  the  locks  and  the  methods  of 
supplying  these  canals  with  water  and  of  increasing  their  size 
without  interfering  with  the  traffic. 
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Mr.  Leon  Gerard  showed  on  the  screen  the  evolution  which 
has  taken  place  in  the  appliances  for  electrical  haulage  since 
1897  ;  —  the  Gaillot  electric  horse  which  runs  without  rails 
along-  the  towpath  —  the  Kottgen  apparatus  on  the  Finow 
Canal  (1898)  which  runs  with  one  wheel  on  rail  and  one  without 
rail  on  the  tow-path  —  the  Leon  Gerard  locomotive  with  two 
moveable  rails,  described  at  the  Diisseldorf  Congress  of  1902  — 
the  Kottgen  apparatus  with  unsymmetric  loading,  adopted 
on  the  Teltow  canal  (19<>4)  —  and  lastly  the  Leon  Gerard  appa- 
ratus with  mechanical  adhesion  to  a  Clarke  monorail,  which 
was  d-escribed  at  the  Milan  Congress  of  1905  and  tried  on  the 
Erie  and  Lehigh  Canal. 

The  Lehigh  Coal  and  Navigation  Company  has  carried  out 
comparative  trials  of  mechanical  haulage  on  a  section  of  4  miles 
of  canal,  which  will  follow  upon  the  enventual  widening  of  the 
of  canal  which  will  follow  upon  the  eventual  widening  of  the 
cross  section  of  the  canal  and  the  reconstruction  of  its  locks. 
These  trials  have  given  very  interesting  results  and  have  led 
to  fresh  progress  in  the  form  of  an  improvement  by  which 
the  four  wheels  of  the  apparatus  which  bear  upon  the  mono- 
rail have  been  converted  into  driving  wheels  by  a  set  of  levers 
worked  by  the  haulage  itself. 

The  series  of  lantern  slides  showed  all  the  applications  of 
electric  haulage  and  especially  the  systems  employing  mechani- 
cal adhesion  which  enable  small  light  engines  to  be  employed, 
whereas  haulage  systems  which  are  based  on  greater  adhesion 
require  a  dead  load  equal  to  five  times  the  maximum  starting 
effort. 

The  excellent  lanterns  of  the  Imperial  Institute  and  the 
nature  of  the  hitherto  unpublished  photograi)hic  views  which 
were  shown  on  the  screen,  contributed  largely  to  the  interest 
of  this  improvised  lecture. 
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Communication  by  M.  Luigi  Luiggi.  Inspecieur  General 
du  Genie  civil  italien,  Professor  of  Maritime  Works  at 
the  Royal  Polytechnic  School  of  Rome,  on  ;  — 

Repairing  appliances  for  large  vessels. 

The  paper  Ijy  Professor  Luiggi  ou  the  first  communication 
of  the  second  section  (repairing  appliances)  could  not  be  sub- 
mitted in  the  form  of  a  pamphlet,  so  it  is  given  as  follows  :  — 

For  vessels  of  medium  tonnage,  that  is  to  say  those  below 
2,000  tons  burden,  it  is  still  an  open  question  whether  slip- 
ways are  not  the  best  method.  In  fact  they  still  offer  a  simple 
and  economical  solution  of  the  problem  of  dry  docking  vessels, 
thanks  to  the  adoption  of  electric  windlasses  and  steel  cables 
for  haulage  purposes. 

But  for  vessels  of  large  tonnage  these  appliances  are  unsui- 
table and  even  dangerous  owing  to  the  unecjual  stresses  to 
which  the  hull  is  exposed. 

Floating  dry  docks  or  still  better,  fixed  dry  docks,  give 
better  results  and  deserve  our  particular  attention. 

A  few  years  ago  these  floating  basins  were  looked  upon  as 
makeshifts,  as  one  would  say  in  English,  or  at  least  they  were 
considered  in  the  light  of  temporary  expedients  ;  latterly,  how- 
ever,  their  adoption  has  received  a  great  impetus. 

From  basins  with  a  Hjting-ijoicer  of  5  to  10,000  tons  we  have 
arrived  rapidly  to  15,  16  and  IS-O-'X)  tons,  as  for  instance  in 
the  case  of  the  Pola  (Austria;.  Algiers  (New  Orleans;  and  Manila 
Philippines)  docks. 

And  now  we  have  sprung  right  up  to  35  and  37.00C)  tons  with 
the  two  docks  which  Germany  is  about  to  complete  for  the 
repair  of  vessels  of  the  LusUanla  type  which  the  Hambourg 
.\merica  Company  and  the  North  German  Lloyd  Company  are 
building. 

But  floating  docks,  even  with  all  their  present  improve- 
ments, are  still  muke-shilts. 
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Repairs  are  slow  and  very  exi)ensive,  and  even  the  arrange- 
ments for  dry-docking  the  vessel  are  attended  with  danger. 

For  instance,  if  a  floating  dock  can  be  quickly  and  cheaply 
constructed,  the  cost  of  up-keep  is  high  and  with  every  possible 
care,   the   life  of  such  a  dock  is  only  about  forty  years. 

The  opinion  of  Italian  engineers  on  this  question  is  that 
floating  basins  of  the  self  docking  type  are  the  most  suitable 
in  the  following  cases  :  when  the  bottom  is  very  bad,  as  at 
Venice,  New  Orleans,  Rotterdam,  Hamburg,  or  when  the  water 
is  very  deep  and  even  too  great  for  the  foundations  of  a  masonry 
dock,  as  at  Pola,  Fiume  or  Valparaiso,  or  where  it  is  necessary 
to  organise  quickly  the  means  of  repairing  large  vessels,  as  at 
Genoa  in  1870  with  the  old  timber  floating  dock  (since  des- 
troyed) or  else  where  naval  reasons  dictate  as  recently  at  Manila 
and  the  Bermudas  ;  or  where  the  initial  outlay  must  be  limited 
even  at  the  expense  of  higher  working  expenses. 

There  are  only  two  floating  docks  in  Italy  for  large  merchant 
ships,  excluding  the  small  basins  in  the  arsenals  for  torpedo 
boats  and  sulimarines.  These  two  docks  belong  to  private  firms 
and  are  of  the  following  dimensions  :  — 

Genoa  Venice 

Length  over  keel  l)Iocks  .     .     .     .  TS.lOmplers  110.27  metres 

Available  width 1().84       »  20.00       » 

Lifting  power 2,900  tons  5,000  tons 

Time  taken  in  littijig .')0  iiiiniilcs  (iO  niinules 

Type  :  «  out-rigger  »,  «  double  sides  »,  «  self  docking  dock  ». 

These  basins  are  l)uilt  of  steel  and  have  only  been  in  use  for 
a  fev/  years  with,  however,  good  results. 

Generally,  however,  preference  is  given  everywhere  to  fixed 
docks  ])uilt  of   masonry   and   occasionally   of   wood. 

For  a  few  dozen  floating  docks  in  the  world  there  are  huii- 
ilreds  of  fixed  ones. 

The  predominating  tyi)e  is  the  masonry  l)asin  or  the  concrete 
one  faced  with  masonry.  The  basins  built  in  timber  some 
years  ago  in  America,  when  wood  was  very  cheap,  are  tending 
to  disai)pear  and  to  l)e  genei-ally  rei)laced  by  masonry  ones. 
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The  characteristics  of  modern  basins  is  their  great  size,  which 
is  due  to  the  enormous  progress  in  naval  construction  for  com- 
merce and  war. 

Whereas  in  1896-1900  a  basin  222  metres  long,  27  metres  wide 
and  10.50  m.  deep  over  the  entrance  sill,  like  the  one  built  at 
Bahia  Blanca  (Argentina)  by  the  author,  was  the  largest  in  the 
world  and  was  considered  like  the  slightly  smaller  ones  of 
Devonport  and  Nagasaki,  suitable  for  future  requirements,  we 
find  now  these  basins  are  cjuite  inadequate. 

Much  larger  vessels  are  already  in  use  and  naval  construc- 
tors are  proposing  to  build  vessels  1,000  feet  long,  100  feet  wide 
and  40  feet  draught. 

Basins  250  metres  long  have  already  been  Imilt  and  cepairing 
docks  are  now  being  constructed  which  are  almost  of  the  di- 
mensions  indicated   above. 

It  has  just  been  decided  in  buikl  two  masonry  basins  in 
Italy  of  the  following  dimensions  :  — 

TARENTO 

(in  const r fiction). 

Available  length  over  keel  blocks ISO  metres  d; 

AVidth  at  entrance .■)(J         » 

Depth  at  entrance bi         « 

Time  taken  in  emptying "J  I  2  liours 

VENICE 

(now  briny  tcndrrcd  for.) 

Availal)le  length  over  keel  blocks 200  metres  (2) 

Width  at  entrance    .     .     .     .    ' o2         » 

JJeplh  at  entrance 12.50   i) 

Time  taken  in  emptying 2  12  hours 

Both  these  basins  have  been  designed  to  allow  of  future 
extension  if  required  and  the  necessary  ground  has  been  reserved 
with  this  object. 


(1)  Capable  of  future  extension  lo  io-i  metres. 

(2)  Tapalilp  of  future  extension  to  250  metres. 
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All  the  present  dry  docks  in  Italy  are  Ijuilt  in  lime  and  pouz- 
zolane  concrete,  faced  with  stone  and  granite,  and  they  are 
closed  with  floating-  sates  which  are  raised  automatically. 


Namf.  or 

Pout 

Date  of 

opening 

Available 

lenglh(l) 

1 

Widih 

at 

entrance 

Depili  at 

entrance 

at  mean 

water  level 

Resident 
or  consulting- 
engineer 

Mctre^^ 

Metres 

Metres 

1 

(lenoa  A 

.     .     . 

18411 

8'..>.00 

17.40 

6.(50 

("ol.  Sauli. 

2 

»      N" 

1    .     . 

1893 

165.00 

25.00 

9.50 

Parodi. 

3 

))        » 

•) 

1892 

200.00 

18.00 

8.50 

Oiaccone. 

4 

))         proposed 

— 

305.00 

32.00 

12.00 

Luigtn. 

5 

Spezzia  N" 

1    .     . 

18(i9-76 

105.00 

21.50 

9.15  ^ 

6 

»        )) 

2 

)) 

126.00 

23  60 

9.15    , 

7 

))        » 

3    .     . 

» 

126.00 

23.00 

9.15  1 

(len.  Cliiodo. 
(len.  Grassi. 

8 

»        » 

4    .     . 

» 

105.00 

21.50 

9.15 

Col.  Pestaiozza. 

f> 

»        )) 

5    . 

1885 

200.00 

32. -.'O 

10.  R) 

\ 

10 

))        n 

(J    .     . 

IS^K) 

156.00 

27.40 

10.10 

11 

Leghorn 

186.VJ0 

134.00 

23.30 

7.10 

Mati-lnglese. 

12 

Naples  A 

1852 

76.00 

18.40 

7.20 

/  Rava. 

13 

))      N-' 

1.     .     . 

1906 

112.00 

21.00 

7.U0 

>  Caizzi. 

I   Bernardini. 

14 

»      »    • 

) 

in  consHruciion 

2C0.00 

20.00 

10.30 

\ 

15 

Messina 

1875 

100.00 

21.00 

8.00 

10 

Palermo 

1906 

165.00 

20.00 

8.50 

\  I'Uiggi. 
1   \  erdinois. 

17 

Tarenlo  N 

M   .     . 

1888 

205.00 

31.00 

10.00 

Col.  Cugini. 

18 

))        » 

2 

ir.  conslruclion 

180.00 

30.00 

12.00 

Col.  Monaco. 

l'.» 

Venice    > 

1880 

90.00 

17.00 

0.00 

Col.  Cugini. 

2) 

» 

»    2 

1882 

115.00 

23.70 

8.50 

\ 

21 

)> 

)i    3     . 

in  conslruclion 

200.00 

32.00 

12.50 

1  Col.  Moneia. 
i  Ing.  Luiggi. 

(1)  By   available  length   we  mean  (he  actual  length  required  to  diy-dock   a 
vessel  of  that  length. 
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The  views  prevalent  in  Italy  on  the  siilDJect  of  dry  docks 
which  being-  built  by  the  Government  have  to  conform  to  thu 
requirements  of  the  navy  as  well  as  of  merchant  ships,  may 
be  summarized  as  follows  :  — 

a)  The  entrance  must  be  at  least  28  metres  wide,  but  prefe- 
rably 30  and  even  32  metres  ;  the  walls  to  be  very  slightly 
inclined  from  i  to  15  to  1  to  20,  and  the  sill  to  be  from  10  to  12 
metres  below  the  level  of  mean  tide  ; 

h)  The  interior  of  the  dock  must  be  as  plain  as  possible,  with 
three  or  four  large  side  altars  and  four  or  five  small  altars  at 
the  end  ;  the  available  length  over  keel  blocks  to  be  about 
220  metres  with  the  possibility  of  increasing  the  length  to  250 
or  even  300  metres  eventually  ; 

Cj  The  ladders  at  the  entrance  and  at  the  end  of  the  dock  are 
considered  to  be  sufficient  but  it  is  necessary  to  provide  many 
vertical  ladders  along  the  whole  length  of  the  dock  for  the 
sailors.  Inclined  planes  are  useless  and  even  dangerous,  and  it 
is  far  better  to  use  travelling  cranes  for  lowering  the  materials. 
One  of  these  cranes  should  be  at  least  a  20  ton  crane  ; 

(t;  It  is  advisable  to  divide  the  dock  into  two  or  three  sec- 
tions by  floating  gates  which  can  be  raised  and  revolved  ; 

e)  The  best  means  of  closing  the  dock  is  to  employ  a  semi- 
floating  gate  which  can  slide  into  a  lateral  recess  (Bahia  Blan- 
ca  and  Barry  dock)  and  which  can  be  opened  or  closed  by 
machinery  in  two  or  three  minutes  or  by  hand  in  eight  or  ten 
minutes.  As  this  method  of  closing  the  entrance  is  rather 
costly,  a  cheaper  method  can  be  adopted  by  using  a  floating 
gate  which  opens  and  closes  automatically.  There  are  no  exam- 
ples in  Italy  of  mitred  gates  for  closing  dry  docks  and  they  are 
moreover  considered  inferior  to  floating  gates  ; 

//  It  should  be  possible  lo  empty  the  dock  in  two  or  three 
hours  l)y  means  of  horizontal  centrifugal  pumps  which  are 
placed  in  a  sump  and  worked  by  steam  or  by  dynamos  where 
this  is  feasible  ; 

O)  Wooden  keel  iilocks  can  be  u.sed  for  warship  ;  keel  blocks 
of  cast-iron  and  wood  are  preferable  for  merchant  ships  ; 

h)  To  build  kitchens,  baths  and  W.  C's  around  the  dock  for 
the  use  of  officers  and  crew  ;  instal  mains  for  drinking  water, 
fire  and  electricity  which  can  be  connected  up  with  the  docked 
vessel  so  that  it  may  be  as  well  protected  and  under  the  same 
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hygienic  conditions  as  if  it  were  at  sea  and  its  machmery  at 
work  ; 

i)  To  provide  ample  sitace  around  the  graving  docks  for  yards 
and  repairing  sheds. 

These  views  which  have  only  l)een  ])artially  followed  out  in 
the  most  modern  Italian  docks,  have  been  adopted  in  full  in 
the  naval  dry  dock  of  Bahia  Blanca  (Argentina)  which  though 
it  may  not  be  the  largest  in  the  world,  can  be  consideerd  as  one 
of  the  most  important  and  most  complete. 


Mr.  Lewando^wsky  gave  a  lecture  on  :  Russian  Navigable  Water- 
ways. 

Tills  lecture  was  followed  l)y  a  paper  by  M.  Bormann  on  :  Thermal 
engines  used  on  board  inland  navigation  craft. 

The  text  of  these  lectures  has  not  been  handed  to  the  Exe- 
cutive bureau  of  the  Association  so  that  they  cannot,  unfortu- 
nately, be  reproduced  here. 


CONGRESS  EXHIBITION 


Exhibition  had  been  held  at  Frankfort,  Manchester,  The 
Hague,  Paris,  Diisseldorf  and  Milan  which  were  a  great  value 
and  added  to  the  interest  of  the  Navigation  Congresses. 

Russia  would  not  in  this  or  any  other  respect  fall  short  of 
the  task  it  had  undertaken  in  inviting  representatives  and  spe- 
cialists from  all  parts  of  the  world  to  meet  at  St.  Petersburg. 

Russia  has  assembled  together  a  magnificent  collection  of 
exhibits,  unsurpassed  anywhere  in  abundance  and  value,  for 
the  benefit  of  the  members  of  the  Congress  :  marine  charts, 
road  maps,  traffic  diagrams,  statistics,  text  works  and  nauti- 
cal publications,  circulars,  technical  works,  meteorological 
observations,  albums  of  triangulation,  soundings,  surveys  of 
lakes,  seas,  rivers,  hydrographical  explorations  and  models  of 
lighthouses,  ice-breakers,  lighters,  bridges,  dams,  locks,  photo- 
graphs, nautical  instruments,  compasses,  anemometers,  etc. 

We  enumerate'  these  exhibits  below  :  — 


List  of  exhibits  lent  by  the  Department  of  Roads 
and   Navigable  Waterways. 

SECTION  I 
Publications 

1.  Publications  i-ssued  ])y  the  Department  of  Road>  and  Navig- 
al)le  Waterways  :  — 

1.  Records  of  the  water  level  of  inland  waterways  in  the 
Russian  Empire,  taken  at  hydrometric  stations  which 
have  been  installed  from  1881  to  1890  inclusive  l)y  the 
Ministry  of  Ways  of  Communication. 
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Vol.  I,  Basins  of  the  Baltic  and  White  Seas,  published 
in  toot   :  — 

a)  Text  ;  h)  Maps  and  diagrams. 

2.  Ditto.  Vol.  II.  Basin  of  the  Caspian  Sea,  1907  :  — 

(I,  Text  and  tal)Ies  ;  b)  Maps  and  diagrams. 

3.  Ditto,  from  1891  to  1900  (inclusive)  Vol.  IV,  Basins 
of  the  White  and  Baltic  Seas  ;  — 

a)  Text  and  tallies  ;  h)  Maps  and  diagrams. 

4.  German  Lloyd.  Regulations  concerning  the  construc- 
tion of  boats  for  river  and  lake  navigation.  Iron  and 
steel  boats.     Translated  by  engineer  Borman,  1902. 

5.  Researches  on  the  means  of  increasing  the  water  sui)- 
ply  of  the  upper  \"olga,  by  engineer  Bouchmakine, 
1902,  part  I  :  — 

a)  Text  :  b)  Atlas. 
0.  Ditto.  1904,  Parts  2  and  3  :  — 
a  I  Text  ;  b;  Atlas. 

7.  Records  of  observations  at  hydrometric  stations.  The 
Volga.  Samara  hydrometric  station.  Edited  by  Kolo- 
miitsoff,  1889. 

8.  Ditto.     Doubovskoe  hydrometric  station,  1902. 

9.  Project  of  mechanical  haulage  on  the  Ladoga  canals. 

10.  Contribution  to  the  discussion  on  the  sul)jectof  hydro- 
electric plant,  by  Maximoff,  engineer,  1905. 

11.  Calculation  of  the  area  of  Pvussian  Asia,  v^ith  indica- 
tion of  the  basin  areas  of  the  oceans,  seas,  rivers  and 
lakfs.  and  of  the  divisional  governments  in  the  reign  of 
the  Emperor  Nicholas  II,  by  A.  A.  Tillot,  1905. 

12.  Appendix  to  the  latter  work  :  charts  of  Ijasins  of  the 
oceans,  seas,  rivers  and  lakes  of  Russian  Asia  and  con- 
tiguous regions,  on  a  scale  of  100  versts  to  the  inch. 

13.  Chart  of  the  navigation  of  tlie  Chilka  from  the  town 
of  Sretensk  to  the  town  of  Nicolaevsk,  on  a  scale  of 
100  sagenes  to  the  0.01  sagene. 

Explanations  appended  by  Staritzky,  engineer,  1905. 

14.  Chart  of  the  navigation  of  the  Amour  between  Kha- 
barovsk and  Nicolaeff,  on  a  scale  of  1  verst  to  the  inch. 

•25 
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15.  Chart  of  the  navigation  of  the  Soungari.  from  the 
town  of  Kharbine  up  to  the  Amour,  on  a  scale  of  250 
sagenes  to  the  inch. 

16.  Construction  of  waterways  under  unfavourable  con- 
ditions of  site  and  water  supi)ly.  by  Pouzyrevsky, 
engineer  of  ways  of  communication,  1907. 

17.  Motor  boats  exhibited  at  the  Berlin  Automobile  Exhi- 
])ition  of  1906,  by  Borman,  engineer. 

18.  The  DniestF.  Description  of  this  river  and  project 
uuproving  it.     Report  by  Pouzyrevsky,  Engineer,  1902. 

19.  Navigable  M^aterway  of  Obi-Ienissei  and  its  economic 
importance,  by  Ibikovsky,  engineer,  1903. 

20.  Appliances  for  dredging  rivers.  Text  and  plates  by 
Borman,  engineer,  1903. 

21.  Typical  works  for  consolidating  the  l)anks  of  canals, 
rivers  and  lakes.  Vol.  I.  text.  Vol.  II.  i)lates  :  by  Pol- 
kovsky,  engineer,  1903. 

22.  The  Oka  and  the  Moscow-Xi.jninovgorod  waterway, 
])y  Pouzyrevsky,  engineer,  1903. 

23.  Project  for  canalising  the  southern  Donetz.  by  Pouzy- 
revsky, engineer,  1904. 

24.  Winter  cfuarters  for  craft  on  the  Volga  and  the  Kama. 
Text  and  maps,  by  the  staff  of  the  Department  of  Ways 
of  Communication  of  the  Kazan  division  1900. 

25.  Bar  of  the  Amour  and  lower  reaches  of  this  river, 
with  a  succinct  description  of  the  neighbouring  seas 
from  the  point  of  view  of  the  economic  development 
of  the  maritime  territory.  Parts  I  and  II,  text  and 
plates,  by  Tchoubinsky,  engineer,  1905. 

26.  The  Baltic  to  fhe  Black  Sea  waterway  (western 
Dniepr-Dvina).  History  and  actual  condition  of  this 
waterway,  based  on  data  in  the  Ministry  of  Ways  of 
Communication,   1906. 

The  following  are  appended  to  the  above  work  : 
a)  Short  description  of  schemes  drawn  up  by  the 
Ministry  of  Ways  of  Communication  for  the  various 
sections  of  the  waterway,  1906,  and  b)  Account  of  an 
expedition  to  the  sources  of  the  Dniepr,  by  Graftio, 
engineer. 
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27.  Ice-floes  on  the  Neva,  by  Lokhtin,  engineer,  1906. 

28.  The  Soungari,  from  its  origin  up  to  its  confluence 
with  the  Amour.  Part  I,  descrii)tion  ;  Part  II.  tables; 
Part  III,  i)lates  ;  by  Rodevitch,  engineer,   1906. 

29.  The  River  Zeia.  Text  and  maps  by  lieutenant  general 
Berezovsky,  1906. 

30.  The  River  Amgoune.  Text  and  maps  by  lieutenant 
general  Berezovsky,  1906. 

31.  The  River  Boureia.  Text  and  maps  by  lieutenant 
general  Berezovsky,  1906. 

32.  The  River  Selemdja.  Text  and  maps  by  lieutenant 
general  Berezovsky,  1907. 

33.  Account  of  the  navigai)le  waterways  of  Sil)eria.  1906. 

34.  Lower  reaches  of  the  Amour,  from  Khabarovrk  to 
Nicolaevsk,  engineer,   1907. 

35.  Contribution  to  the  question  of  improving  the  middle 
Don  between  the  villages  of  Kazanskaia  and  Katcha- 
linska'ia  in  the  territory  of  the  Cossacks  of  the  Don,  by 
Legoune,  engineer,  1906. 

2.  Map  of  the  hydrometric  stations  within  the  jurisdiction  of 
the  Administration  of  the  Department  of  Roads  and  Navigable 
Waterways. 

3.  Work  of  the  Congresses  of  Russian  scientists  on  navigable 
waterways  for  the  years  1893,  1894,  1895,  1896,  1897,  1898,  1899, 
1900,  1901,  1902,  1904. 

Papers,  communications,  accounts  of  meetings  and  reports 
containing  the  enumeration  of  the  questions  which  have 
been  the  subject  of  reports  to  the  said- congresses  and 
also  containing  the  decisions  of  the  latter. 

4.  Bulletins  of  the  St.  Petersburg  division  of  W^ays  of  Commu- 
nication. Parts  I.  II.  Ill,  IV,  V,  VI,  VII,  VIII,  IX,  X,  XI,  XII, 
XIII,  XIV  et  XV. 
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SECTION    II. 

The  Principal  'Water>Arays  of  European  Russian 
and  their  navigation. 

The  Driirpr. 

5.  Panel  showing  a  bridge  over  the  Dniepr  at  Kief, 
rj.  Model  of  dyke  erected  during  the  blasting  operations  in 
the   bed  of   the   river. 

7.  Relief  plan  of  the  Nenacitetsky. 

8.  Plan   (drawing)  of  the  Nenacitetsky. 

9.  Four  jilans  in  relief  of  the  shoal  of  the  Roudiaki-Staika, 
showing  thu  rivrr  currents  as  indicated  l)y  sul)marine  current 
vanes. 

10.  The  Dnirj))-  and  ifs  basin,  woi'k  1»\"  X.  .1.  Maximovitch, 
engineer   of   Ways   of   Communication. 

11.  Drawing  of  a  drilling  vessel. 

This  vessel  is  for  drilling  rocks  below  water,  to  enable 
dynamite  cartridges  to  be  inserted  by  means  of  which 
the  rock  is  removed  in  the  channel  of  the  Dniepr,  near 
the  cataracts. 

This  appliances  comprises  a  pair  of  Ingersoll  drills  (Ame- 
rican patent)  placed  on  four  trucks  which  roll  on  a 
platform  which  is  guided  by  four  wooden  uprights 
down  to  the  river  bed  and  maintained  in  position. 

In  order  to  carry  the  Ijoat,  it  is  necessai'y  to  lower  the 
platform  by  screw  jacks  and  place  it  on  two  small 
wooden  lighters  which  are  connected  together  by  hori- 
zontal beams.  The  average  work  of  a  pair  drills  is 
^bout  30  metres  of  holes.  1  12  inch  in  diameter 
(0.038  m.)  in  the  rock  bottom  of  the  river.  The  cost 
of  a  drilling  vessel  is  about  15,000  francs. 

These  appliances  were  first  used  in  1897. 

12.  Drawing  of  a  boat  for  extracting  and  raising  stones  from 
the  bed  of  a  river. 

This  appliance  is  for  removing  stone  and  gravel  ex- 
tracted from  the  beds  of  rivers  by  blasting  Ijy  means 
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of  (Ixnaiiiile  and  for  convL'ying-  tht'ui  to  otlu'i'  hoals. 
Tlii'^  wofk  is  l)t'ing  cai'ried  on  near  the  cataracts  of 
the  Dnicpi-.  The  weight  of  stones  which  can  lie  re- 
moved by  this  appliance  is  as  much  as  5,000  kilogram- 
mes (300  pouds). 
13.  Atlas  containing  plans  and  sections  on  a  I'ednced  scale  of 

tile  Dniepr  from  Smolensk  up  to  Liman. 

I  £.  Photographs  :  region  of  the  shoals  of  the  Dniei)i"  ;  woi-ks 

for   removing   the    rocks   in    the   chainiel  :    port  of   Ih    town    of 

Kief  ;  views  and  works  of  the  Desna. 


Tlif    ]'()l(j(i  hfloii'   Ih/h/ns/,-. 

tlu'  section   fi'om   Nijni-Novgorod  to  \"assilsoursk. 

16.  Panel  with  views  of  the  \'olga  and  map  of  the  </re!ialcli,\' 
Brod  »  (Calves  Ferry). 

17.  Panel  with  mai)  of  the  \'olga  near  Nijni-Novgorod. 

18.  l'i)-to-date  map  of  the  X'olga  fi'oni  Hyl)insk  to  Nijni- 
Novgorod,  with  watei'-colour  paintings  of  cities,  town  and 
villages  on  the  route. 

19.  Atlas  containing  mai)s  of  the  Volga  from  ri\l)insl\  to 
Kazan. 

20.  iModel  of  a  goods  barge. 

Capacity,  7,500  i)ouds  ;  draught,  7  'i  a?'chine  ;  draught 
when  empty,  7  verchoks.  These  barges  are  nearlx 
always  towed  l)y  steam  tugs. 

21.  Ditto.     Barge  for  the  transport  of  horned  cattle. 
Length  234';   width   40':   height  of  gunwale  3'3"    (to   top 

of  masts  25').  Can  carry  from  700  to  1,000  large  horned 
cattle  and  up  to  5,000  i)ouds  of  hay,  so  that  the  total 
•  load  is  about  30,000  to  35.0(X)  pouds.  The  draught 
when  fully  loaded  is  8  1/2  cjuarter  archines  ;  when 
empty  it  is  2  1/2  quarter  archines.  This  barge  is  larger 
than  those  used  for  grain  and  other  goods. 

22.  Ditto.     Barge    for   the   transi)ort    of   timber    ;with    hoops 
douga  »). 

Length  224':  width  'i3":  height  of  gunwale  10':  with  flat 
bottom.     These  barges  are  destined  esi)ecially  for  the 
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transport  of  sawn  liim])er  or  other  cut  and  prepared 
or  other  cut  and  prepared  timber.  Their  tonnage  is 
20,000  pouds.  The  draught  when  fully  loaded  is 
5  quarter  archine,  and  when  enii)ty  (3  verchoks.  They 
navigate  on  the  middle  Volga. 

23.  Ditto.     Barge  for  the  transport  of  nai)htha  products. 

Length  i75':  width  36';  height  13'.  The  body  is  solid 
like  ordinary  barges  but  has  partitions.  The  object  of 
these  partitions  is  to  prevent  the  naphtha  from  over- 
flowing into  the  body  when  the  barge  is  pitching. 
These  barges  are  no  longer  constructed  in  wood  but 
are  built  in  iron  and  are  of  a  larger  capacity. 

24.  Ditto.     Barge  for  iron.     Dimensions  :  175' x  30"4"  x  lo'O". 

Complete  load  ;  60.000  pouds  with  a  draught  of  14  1/2 
ciuarter  archines  ;  when  empty  :  2  12  quarter  archines. 
Same  type  as  ordinary  goods  barges.  Are  towed  by 
tugs  all  along  the  Volga. 

25.  Ditto.     Paousok. 

A  barge  121'  in  length.  27"  in  width  and  5"6"'  m  height. 
Built  like  the  ordinary  barge  type.  Rounded  at  the 
stern  like  steam  tugs.  Draught  10  quarter  archine 
when  loaded  with  15.000  pouds.  and  9  1/2  verchoks 
when  empty. 

26.  Ditto.     Soura  barge  («  Sourskaia  »). 

Length  84';  width  28**;  height  of  gunwale  6"6".  Complete 
load  10,000  pouds  with  a  draught  of  3  quarter  archine 
and  a  draught  of  4  verchoks  when  empty.  Although 
this  barge  resembles  (ordinary  barges)  in  its  general 
appearance,  its  length  does  not  exceed  15  to  18  sa- 
genes.  It  is  generally  roughly  built  of  common  ma- 
terial. They  carry  flax  on  the  Soura  and  on  the  Volga 
in  the  downstream  direction. 

27.  Ditto.     Beliana. 

This  is  the  largest  river  craft  and  is  halfway  between 
the  boat  and  the  raft  ;  it  is  used  for  floating  tim])er. 
They  are  only  built  to  serve  for  one  journey  and  are 
neither  tarred  nor  painted  so  that  they  have  a  white 
appearance  from  afar  whence  their  name  beliana  (bely 
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r=  white).  They  are  Iniilt  on  the  trilnitaries  of  the 
Volga  and  of  the  Kama  from  whence  the  logs  are 
floated.  They  are  used  for  one  trip  and  after  the 
timber  is  unloaded,  they  are  sold  to  be  demolished  and 
used  for  building  purposes.  When  demolished  the 
belianas  are  transported  from  the  ports  of  the  lower 
Volga  on  to  the  Don  where  fresh  craft  are  built  for 
traffic  on  the  sea  of  Azov.  These  beliana  are  distin- 
guished by  their  large  size  and  great  load  capacity. 
They  are  50  sagenes  long,  10  sagenes  wide,  draw  24 
cjuarter  archines  and  carry  500,000  pouds.  Accommo- 
dation is  provided  fore  and  aft  for  crew  and  provisions. 
From  one  to  four  small  peasant  dwellings  called 
«  isbas  »  are  placed  on  the  toploads,  to  be  sold  at  the 
various  ports  of  call  all  ready  for  occupation. 
The  beliana  are  navigated  with  ])y  the  lead  and  have 
the  rudder  at  the  stern  like  all  craft  which  is  navigated 
in  this  way. 

28.  Ditto.     Kama  boats  or  semi-beliana. 

These  boats  are  built  on  the  Kama  and  also  on  the  Volga. 
They  are  smaller  than  the  beliana.  Their  load  varies 
from   10,000  to  100,000  pouds. 

29.  Ditto.     Steamboat  Ekatcrinhouro,  belonging  to  Luljimoff. 
Dimensions  :  length  165',  width  28',  height  of  gunwale 

10'3".  Draught,  when  running  with  full  boilers,  100 
pouds  of  full,  crew  and  complete  fittings,  5  ciuarter 
archines  and  1  verchok.  The  displacement  under  these 
conditions  is  28,208  i)ouds.  Capacity  of  hold  :  3,500 
pouds  of  naphtha  for  fuel  ;  189  tons  of  goods  forward 
and  153  tons  of  goods  aft. 

Carrying  capacity  for  passengers  :  1st.  class,  55;  2nd.  class, 
51  ;  3rd.  class,  4  cabins  for  40  persons  ;  3rd.  class,  on 
deck,  550  persons. 

Steam  engine  power  800  IHP. 

30.  Ditto.     Watercolour  drawing  of   a  Beliana. 

31.  Ditto.     Albums  of  views  on  the  Volga. 

32.  Ditto.     Photographs  of  ice  breaker  in  the  winter  quarters 
of  Sormovo,  on  the  Volga. 
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'Navigable  Walcrways 
iclii'h  coniK'cl  the  basin  of  fhr  Volga  i''ilh  thai  of  Ifie  Jial/ir  Sea. 

33.  Map  showing-  plan  and  longitudinal  section  of  the  Marie 
navigable  waterway,  in  its  present  condition. 

34.  Comparative  longitudinal  sections  of  the  Marie  navigable 
waterway,  as  modified  from  time  to  time. 

35.  Maps  showing  the  plans  of  the  Marie.  Tikvin  and  Vychnii- 
N'olochok,  navigable  waterways. 

36.  Comparative  longitudinal  .stction.^  of  the  Marie.  Tikhvin 
and  Vychnii-Volochok  navigable  waterways. 

37.  Plan  of  the  Ladoga  canals  showing  the  position  of  the 
lighthouse  in  course  of  construction  on  lake  Ladoga. 

38.  Album  showing  the  chief  engineering  works  on  the  Marie 
system,  in  chronological  order. 

39.  Two  albums  of  ])lans  for  the  reconstruction  of  the  Marie 
system,  the  works  of  which  were  completed  in  1896. 

41.  Photographs  of  the  Neva  and  of  the  Ladoga  canals. 

42.  Album  of  views  of  boats  which  are  used  on  the  Marie 
system  and  on  the  Neva.  Pul)lished  by  the  St.  Petersburg  divi- 
sion of  ways  of  communication. 

43.  Album  of  types  of  boats  which  are  more  fre(iuently  used 
on  the  Marie  system. 

44.  Model  of  lock  on  the  Emperor  Peter  the  Great  canal  :  — 
This  lock,   built  at  Schlusselburg  at  the  old  end  of  the 

Ladoga  canal,  has  replaced  the  wooden  lock  built  under 
Peter  the  Great.  The  scheme  for  a  granite  lot-k  was 
made  1j,\'  engineer  Bazin.  The  first  two  lock  chambers 
were  built  and  oiiened  to  ti"iffic  in  182G.  The  con- 
struction of  the  two  other  lock  chambers  and  of  the 
basin  and  swing-bridge  over  the  loik  were  commenced 
in  1828  and  completed  in  1836.  It  is  interesting  to  note 
that  hydraulic  lime  made  with  Volkhov  liiuestone  was 
used  for  the  first  time  in  this  work.  The  base  of  the 
lock  walls  rest  ujton  an  invert  on' piles.  The  walls  are 
masonry  slabs  faced  with  granite.  Li  order  to  save 
water,  the  lock  chambers  are  connected  together  by  a 
double  set   of  transverse   pipes  which   are  fitted   with 
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sluice-valves.  Each  lock  chairiber  is  175  feet  lon.a-  by 
30  feet  wide.  A  lock  takes  from  5  to  7  minutes  to  fill. 
according  to  the  water  level.  A  Ijasin  has  had  to  be 
provided  between  the  lock  and  the  swing-  bridge  in 
order  to  side  track  craft  going  down  toward  the  Neva 
or  passing  l)y  the  swing  bridge  which  connect  the  two 
parts  of  the  town  of  Schussell)urg. 

45.  Model  of  the  Mariinka  boat  :  — 

Length  144'8"  :  width  28'  ;  hight  7' 10"  :  complete  load 
18,000  pouds  with  a  draught  of  8  cjuarter  archines  and 
of  4  verchoks  when  empty.  Lightly  built.  Navigates 
on  the  Volga  and  Marie  system  ;  hence  its  name.  The 
«  Mariinkas  »  are  actually  built  on  the  Volga,  Cheksna, 
Kovja,  Matoma,  Andoga.  Choumla,  Mologa  and  Siti. 
Dimensions  of  the  Mariinka  :  from  15  to  20  sagenes  in 
length  and  3  to  4  sagenes  in  width.  Cai)acity  from 
15  to  20.000  ])ouds.  Draught  from  G  to  8  quarter 
archines. 

40.  Model  of  craft,  called  a  Poloiflodok  :  — 

Navigates  on  the  Marie  system.     This  type  of  boats  comes 

within  the  category  of  solid  construction  and  its  shajte 

is  commensurate  with  its  speed. 
Ivength  from  15  to  25  sagenes  ;  width  from  3  to  4  sagenes  ; 

capacity  from  15  to  20.000  pouds.  with  a  draught  of  7  to 

10  cjuarter  archines. 

47.  Model  of  craft,  called  a  Poluuhi'vUna  :  — 

Length  of  body  115'  ;  width  22'  :  height  of  gunwale  amid- 
ships 7'7"  (including  masts  14').  Are  built  on  the  Molo- 
ga. Capacity  18,000  pouds  :  draught  8  quarters  :  empty 
6  verchoks.  Carry  salt,  flour,  grain,  stone,  planks 
and  iron.  Navigate  on  the  rivers  and  canals  of  the 
Marie  system. 

48.  Model  of  craft,  called  Tikhvinh-a  :  — 

The  tikhvinka  are  from  5  to  25  sagenes  long  and  have 
different  names,  according  to  their  size.  For  instance, 
up  to  10  sagenes  they  are  called  Kanavka  ;  from  10  to 
18  sagenes  Mejeoiitnok  and  above  that  length.  Polou- 
lodok.  These  three  sizes  of  tikhvinka  are  of  the  same 
type  and  construction.     They  navigate  on   the  Volga, 
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the  Oka  and  the  Marie  system.  This  type  of  boat  was 
first  Ijuilt  for  navigation  on  the  Tiklivin  system,  from 
which  they  dirive  their  name  and  the  they  have  subse- 
quently been  adopted  on  other  systems  and  rivers. 
Those  used  on  the  Svir  are  considered  the  best.  The 
length  of  the  tikhvinka  varies  from  5  to  25  sagenes.  the 
width  from  2  to  4  sagenes.  capacity  from  2.000  to  3.<JO0 
Ijouds  with  a  draught  of  3  to  9  quarter  archines. 

49.  The  Vychnii-Volotchok  system.     Raised  plan   of  part  of 
the  course  of  the  Msta  at  the  Borovitchi  rapids  :  — 

The  length  of  the  portion  reproduced  on  the  plan  is  1  1/2 
verst  with  a  general  slope  of  3  1/2  sagenes.  The  plan 
shows  :  a)  stone  packing  of  100  sagenes  in  length  :  b)  a 
crib  dyke  of  100  sagenes  in  length  with  ice-breaker  ; 
c,  a  dangerous  strip  of  land  on  the  right  bank,  with 
semaphore  ;  d)  two  inverts  under  water  with  an  area 
of  270  square  posag  ;  ej  a  open  work  cage  on  the  bank  : 
/I  spring  buffers  on  the  engineer  Karitsky  system  : 
/-/  life-saving  station:  h)  watchman,  shelter:  i]  ladder 
for  descending  into  the  cage  ;  j)  lime-kilns  ;  k)  yard  for 
making  spring  buffers  ;  I)  barges  crossing  the  shoals  in 
the  channel. 

50.  Model  of  spring  buffer,  engineer  Karitsky  system  :  — 
These  are  placed  at  sharp  bends  in  the  river  Msta  :  they 

deaden  the  blows  of  the  barges  as  these  strike  the  banks. 
The  unijact  on  the  buffers  causes  them  to  bend  and 
as  they  e.vpand  they  thrust  the  barge  into  the  channel 
again.  Each  section  is  18  sagenes  long.  Some  of  these 
appliances  are  placed  along  a  stretch  of  4.50  sagenes  at 
the  Msta  rapids. 

51.  Panel  showing  the  reservoir  of  the  upper  Volga  :  — 


TJk-  Oka.  Ihr  Moskva,  thr  Teza  find  ihr  Don. 

52.  Panel   containing  views   and  plans  of  the   Oka   and   the 
Moskva. 

53.  .Vlbuni  of  photographic  views  of  the  Teza  and  the  Don. 

54.  All)um   of  collotypes  showing  the  canalised   i)ortions  of 
the  Moskva, 
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55.  Album  of  plans  of  i)rojects  of  canalisation  which   have 
been  carried  out  on  the  Moskva  river. 

50.  Model  of  a  Poloubarka  barge  :  — 

This  type  of  barge  navigates  on  the  Oka,  the  Volga,  etc., 
and  is  built  chiefly  on  the  Oka.  They  are  used  prefe- 
rably for  the  transport  of  glass,  for  firewood,  crockery, 
stones,  iron,  etc.  They  differ  from  other  barges  of  the 
type  by  their  simple  and  cheap  construction  and  also 
by  their  great  size.  The  body  is  generally  sligthly 
built  and  can  only  be  used  for  5  or  6  trips  and  some- 
times only  for  one.  The  larger  sizes  of  these  barges 
are  known  by  the  name  of  «  barka  ».  The  barka  and 
poloubarka  are  from  5  to  45  sagenes  long  (more  often 
13  to  30  sagenes)  and  from  1  1/2  to  9  sagenes  wide. 
For  a  draught  of  3  to  20  quarter  archines  they  can 
carry  from  1,000  to  60,000  pouds.  The  barges  are  either 
propelled  with  oars  or  are  .towed. 

57.  Atlas  containing  plans  and  sections  to  a  reduced  scale  of 
the  Oka. 

The  Duke  Alexander  o/  W urteniherfj  Navigable  Wateriraij. 

58.  Plan  and  sections  of  the  system. 

59.  Model  of  a  wooden  lock  :  — • 

A  wooden  lock  with  a  single  lock  chamber  with  an  inter- 
nal lift  wall.  The  lock  is  founded  on  piles  as  will  be 
seen  from  the  model.  The  part  of  the  invert  at  the 
upper  part  and  lower  ends  of  the  lock  between  the 
mitred  gate  and  the  lift  wall  and  the  parts  between  the 
hollow  cpioins,  have  a  double  floor  of  bricks  laid  in 
hydraulic  mortar.  The  walls  of  the  lock  chamber  are 
built  in  two  i)arts  :  the  lower  part  which  is  always 
submerged  is  in  the  form  of  caissons  and  the  upper 
part  is  made  of  horizontal  girders  between  two  uprights 
to  which  they  are  bolted.  This  method  of  building 
lock  walls  is  adopted  with  a  view  to  replacing  the 
upper  part  without  having  to  touch  the  lower  part. 
The  walls  at  the  head  of  the  lock  arc  l)uilt  in  the  form 
of  caissons  for  greater  strength.  The  caissons  are 
filled  with  gravel  and  coarse  sand. 
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The  Yislula. 

CO.  Panel  with  views  and  plans  of  the  Vistula. 

(U.  Plan  of  the  Vistula  throughout  its  rourse  in  Russia  (shown 
on  two  cartoons). 

(iL^  Model  of  a  Barkn  barge  :  — 

This  large  flat-l)ottom  craft  with  sails  is  used  on  the  Vis- 
tula.    It  is  also  found  in  other  waterways. 

G3.  Models  of  fascine  works   : 

These  models  represent  typicals  training  works  used  in 

imin-oving  the  Vistula  at  Warsaw,  between  1885  and 

1896.   in   order  to  ensure   the  necessary  depth   for  the 

drainage  and  waterworks  of  the  city  and  to  render  the 

Vistula  navigal)le  above  Warsaw.     These  models  shoM': 

Uj  Details  of  'fascine  works  ;  willow  cables,  single 

and  double  rowes  of  piles,  heavy  fascines  and  method 

of  making  fascine  mattresses  ;  b)  method  adopted  in 

Holland   for   placing   fascines  ;   c)   fascine   dyke   and 

d)  consolidation  of  banks  by  fascines. 

(54.  Description  of  works  on  the  Vistula  at  Warsaw  :  — 

Texl   and  album  of  designs  of  civil  engineering  works. 


SECTION  III 
Principal  Water-ways  in  Siberia 

65.  Map  of   ^^ibei-ia   showing  waterways   in   actual   use   and 
projected. 

66.  Plan    an»l   section    of    the    ()l)i-Ieniss(i    waterway. 

67.  5  photographs  of  the  ()l)i-Ienissei  canal. 

68.  Album  of  photographs  of  tht  Olji-Ienissei  navigable  v^-a- 
terway. 

C'.-i.  .Mbum   of   i'hotogra])hs  of   the  lenissei. 

70.  Alljiun  of  dr.iwings  of  barges  whirh  navigate  on  the  rivers 
belonging  to  the  Irnissei  basin. 
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71.  Album  of  photograiths  of  the  Irtich. 

72.  Allnini  of  |)hotogfai)hs  of  the  Obi. 

73.  A!l)iiiii    ot    photogi'aph.^    of    thi'    Tonii. 

7'i.  Modfl  of  Firs/  and  Srcund  steam  tags  ordered  for  navi- 
gation on  the  Angara  river. 

Whilst  the  works  of  improving  the  navigable  conditions 
of  the  Angara  were  being  carried  out  from  ISO'i  to 
1899,  two  exactly  similar  steam  tugs  with  light 
draught,  high  speed  and  600  IHP.  each  M'ere  ordered 
from  the  Ai-mstrong  works  in  England.  These  vessels 
known  as  Firs/  and  Si'co/id  were  safely  conveyed  by 
the  navigator  N'igins  from  England  to  the  mouth  of  the 
lenissei   via   the  Artie   Ocean   and   the   Sea   of  Kars. 

The  length  of  the  vessel  is  about  27  sageiies.  the  width 
3.55  sagenes  with  6.57  paddles.  Draught  five  (luarter 
archines. 

75.  Model  of  the  Khanka  steamer  :  — 

Bought  for  the  requirements  of  the  construction  of  the 
Transsiberian  railway  and  owned  by  the  Post  and  Tele- 
graph Department  of  the  Amour  territory.  Built  in 
1896  by  the  firm  of  Yarrow  &  Co.  of  London.  Naviga- 
tes on  the  Amour,  the  Chilka  and  the  Oussouri.  This 
vessel  is  of  American  type  with  light  draught  and 
paddle  wheel  at  the  stern.  The  boilers,  engines  and 
passenger  cabins  are  on  deck,  the  hull  being  used  for 
cargo.  The  hull  is  of  steel,  and  is  17  sagenes  1  archine 
long  and  3  sagenes  1  archine  5  verchoks  wide.  The 
draught  when  empty  is  3  quarter  archines  1  verchok. 
Load  it  can  carry  2,500  pouds.  It  is  worked  by  a  paddle 
wheel  which  is  revolved  by  a  two  cylinder  engine  of 
200  IHP. 

76.  Watercolour  of  the  Khanka  steamer. 

77.  Model  of  the  Baikal  i-aft  ice-l)reaker  :  — 

This  is  used  to  convey  the  Transsiberian  trains  across 
lake  Baikal  between  the  landing  stages  of  Barantchouk 
and  Mysovaie.  It  was  built  is  sections  in  1896  at  the 
Armstrong  works  in  England,  and  was  sent  in  this  form 
to  the  village  of  Listvennitchnoe  (on  lake  Baikal) 
where  it  was  put  together  and  launched  in  1899.     The 
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ice-breaker  which  is  strongly  built  of  Martens  steel  is 
designed  to  break  the  ice  when  steaming  ahead  or  astern. 
Its  greatest  length  is  290  feet,  width  57  feet,  draught  for- 
ward 18  feet,  draught  aft,  20  feet,  speed  20  1/2  verstes 
an  hour.  Displacement  when  completely  loaded,  4,200 
tons.  The  ice-breaker  has  three  triple  expansion  engines 
with  a  total  3.750  H.  P.  Two  engines,  placed  aft,  are 
separated  by  a  bulkhead  ;  they  move  the  ice-breaker 
by  means  of  two  screw  propellers  aft.  One  engine, 
placed  forward,  works  the  forward  screw  i^'opeller 
which  assists  in  breaking  the  ice.  The  hull  is  covered 
with  steel  plates  one  inch  thick  below  the  water  line. 
There  are  three  tracks  of  rails  on  the  main  deck  of  the 
raft  ice-breaker  which  run  in  the  direction  of  the  axis 
of  the  craft  and  can  accommodate  25  trucks  loaded 
with  merchandise.  There  are  cabins  for  150  passen- 
gers of  all  three  cla.-^ses  on  the  upper  deck.  A  special 
saloon  is  reserved  for  first  class  passengers.  When  the 
ice-breaker  is  going  full  speed  ahead  it  can  Ijreak 
through  four  feet  of  ice.  It  covers  the  distance  between 
Barantchouk  and  Mysovaia  (64  versts)  in  3  to  4  hours 
during  summer  and  in  6  to  10  hours  during  winter. 

78.  Watercolour  of  the  Baikal  raft  ice-breaker. 

79.  Album  of  drawings  of  navigation  signals  for  use  in  the 
l)asin  of  the  Amour. 

80.  Guide  to  the  rivers  in  the  basin  of  the  Amour. 

81.  Two  albums  of  photographs  showing  types  of  barques, 
barges  and  steamers,  and  views  of  the  Amour  and  the  Chilka, 
of  the  ice  channel  and  of  typical  fogs. 

82.  Album  of  steamers  of  transport  and  plant  used  in  the 
l)asin  of  thf  Amour. 

83.  All)um  of  types  of  rowing  boats  used  in  the  basin  of  the 
Amour. 

84.  Models  of  rowing  boats  used  in  the  basin  of  the  Amour. 

85.  Specimens  of  trees  used  for  the  construction  of  boats 
navigating  in  the  rivers  of  the  basin  of  the  Amour. 
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SECTION  IV 
Dredging. 

The  following  ninety-one  dredgers  of  various  tyi)es  and  of  a 
theoretical  efficiency  of  0.5  to  150  cubic  sagenes  of  excavation 
per  hour,  are  employed  to  extract  the  deposits  in  the  channel 
with  a  view  to  ensure  the  continuity  of  navigation  on  the  sys- 
tem of  inland  navigable  waterways  in  Russia  during  the  i)eriod 
of  very  low  water. 

These  dredgers  belong  to  the  following  types  :  — 

Dredgers  with  single  buckets .32 

»  »       long   distance    delivery 18 

))  »       pumping   buckets 9 

»  •)  »  and    suction    pipe 24 

Suction  dredgers 6 

Si)oon    dredgers 2 

The  cost  of  these  91  dredgers  rci)resentnig  a  total  theoretical 
efticlency  of  1,329  cubic  sagenes  per  hour,  Is  about  9,185,000 
rou])le:s. 

All  this  plant  has  been  built  during  45  years  ;  during  the  first 
thirty  years  from  1862  to  1892,  21  dredgers  were  built  with  a 
total  efficiency  of  65  1/2  cubic  sagenes  per  hour  at  a  cost  of 
about  750,000  roubles.  From  1892  to  1908,  8  1/2  millions  rou- 
bles have  been  spent  for  the  construction  of  70  dredgers  of  a 
total  efficiency  of  1,263  1/2  cubic  sagenes. 

Out  of  all  these  dredgers  only  34  were  built  In  Russia,  the 
remaining  57  being  ordered  abroad.  Since  1899,  the  Govern- 
ment has  ordered  Its  dredgers  exclusively  from  Russian  works. 

The  combined  efficiency  of  these  dredgers  amounted  In  1907 
to  1,037,000  cubic  sagenes  of  material  dredged  and  conveyed  to 
the  given  site.  The  cost  of  this  dredging  averages  2.65  roubles 
per  cubic  sagene. 

These  dredgers  are  stationed  at  various  portions  of  the  navi- 
gable network,  but  they  are  chiefly  used  on  the  main  water- 
ways, rivers  and  canals  :  such  as  the  Volga,  the  Dniepr,  the 
Amour,  the  tributaries  of  the  Obi,  the  Marie  system  of  canals 
between  the  basins  of  the  Volga  and  the  Neva,  etc. 

86.  List  of  dredging  appliances  placed  at  the  disposal  of  the 
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department    of    Roads    and    Navigable    Waterways    up    to    Ja- 
nuray  i,  1906. 

87.  Album  of  types  of  dredging  appliances  used  by  the  De- 
partment of  Roads  and  Xavigaljle  Waterways. 

88.  Diagrams  showing  output  of  some  dredging  appliances. 

89.  Model  of  the  Vernodon  suction  dredger  :  — 

Built  by  the  «  Howaldswerke  )'  works  at  Kiel.  Geimany, 
in  1896,  for  works  on  the  Volga.  The  hull  of  the  dred- 
ger made  of  mild  steel  plates  and  is  divided  into  four 
compartments  by  watertight  Inilkheads.  Dimensions  : 
length  iO  metres,  width  6.7.5  m.,  and  draught  0.64  m. 
(when  fully  loaded  >.  The  dredger  is  self-propelled  by 
means  of  two  side  paddles  and  travels  at  a  .speed  of 
6  versts  per  hour.  The  Ijlades  are  worked  l)y  a  set  of 
conical  pinions.  There  are  two  blades  which  are 
shaped  like  the  screw  of  a  ships  propeller.  This 
dredger  can  extract  150  cubic  metres  of  neat  sand  in 
one  hour  at  a  depth  of  3  metres  l)elow  water  level,  and 
at  the  same  time  it  can  force  the  sand  in  the  pipes  for  a 
distance  of  200  metres  and  to  a  height  of  2.13  m.  above 
wat^'r  level.  There  are  a  set  of  capstans  on  deck  near 
the  well  fitted  to  the  same  frame  and  worked  l)y  a 
20  H.P.  engine.  In  addition  to  this  engine  there  is  a 
main  150  H.P.  engine  which  works  the  paddles,  the 
pump  and  the  blades  (all  these  parts  work  separately). 

90.  Model  of  a  Lindon  V.  Bets  suction  dredger  :  — 

Two  dredgers  on  this  pattern  were  Iniilt  in  1899  by  the 
«  Cockerill  »  works  (in  Belgium)  for  use  on  the  works 
of  the  Volga.  It  is  one  of  the  most  powerful  suction 
dredgers  in  Europe:  It  is  provided  with  Lindon  V.  Bets 
blades  the  cutters  are  fixed  to  the  perimeter  of  moveable 
vertical  cylinders  and  floating  pipes.  The  two  dred- 
gers can  work  in  conjunction  and  be  firmly  connected 
to  one  another.  They  are  self-propelled  and  have  spe- 
cial machinery  for  navigating  in  conjunction  with 
additional  side  screw  propellers  or  with  piles  driven 
into  the  river  bed.  They  can  pierce  sand  banks  and 
are  designed  to  discharge  the  dredged  material  into 
the  water  at  the  side  where  the  wind  does  not  blow 
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or  to  empty  the  sand  into  the  current  on  each  side  of 
the  channel.  The  output  per  hour  for  a  layer  3  1/2 
feet  thick  with  a  discharge  pipe  TOO  feet  long,  is  300 
cubic  metres  and  for  a  layer  2  feet  thick,  it  is  1.500 
cubic  metres.  The  depth  of  suction  varies  from  0  to 
14  feet.  The  hull  of  the  dredger  is  of  mild  steel  with  a 
double  lioltom  and  is  divided  by  watertight  bulkheads 
into  four  compartments.  Main  dimensions  :  length 
210  feet,  maxinumi  width  31  1/2  feet,  maximum 
draught,  with  the  tanks  full  of  naphtha  fuel  and  with 
boilers,  pipes,  pumps,  filters,  coolers,  all  filled  with 
water,  4'3".  The  dredger  has  the  following  plant  : 
a)  two  triitle  expansion  vertical  steam  engines  of 
1,375  H.P.  each.  These  engines  work  to  centrifugal 
I)umps  fitted  with  separate  suction  and  force  pipes  and 
sei)arate  disentegrating  plant;  b)  a  vertical  steam  engine 
of  about  600  H.P.  which  works  a  dynamo.  The  latter 
furnishes  the  requisite  power  to  motors  which  work 
the  four  screw  proi>ellers  of  the  dredger,  the  capstans, 
the  end  screw  propellers,  the  force  pipe,  the  steering 
gear  and  also  provides  the  necessary  current  for  electric 
lighting.  The  steam  engines  are  provided  with  four 
tubular  boilers  which  are  heated  with  naphtha  fuel. 

01.  Model  of  the  Voljskaui  dredger  :  — 

Eleven  dredgers  of  this  pattern  have  been  built  by  the 
«  Werf  Conrad  »  Com|)any  for  work  on  the  Volga,  the 
Dniepr  and  Western  Siberia.  Their  output  per  hour 
is  250  cubic  metres.  Distance  to  which  they  can  force 
the  dredged  material,  200  metres.  Bucket  capacity 
0.4  cub.  m.  Depth  of  dredging  4.75  m.  Draught 
1.10  m. 

02.  Models  of  the  S/birs/,a'i  I  and  Sibirs/,a'i((  II  dredgers  :  — 
Length  42.03  m.,  width  7.45  m.,  draught  1.07  m.     These 

are  bucket  dredgers.  Output  per  hour  for  sandy  and 
clayey  soil,  250  culnc  metres.  The  combined  power  of 
the  two  engines  is  250  H.P.  Built  by  the  «  Werf  Con- 
rad »  Company  at  Haarlem. 

03.  Model  of  the  yoljs]:aia  20  spoon  dredger  :  — 

Length  2S  metres,  width  10.25  m.,  draught  O.SG  m.  Out- 
put per  hour  100  cubic  metres.     Nature  of  the  ground 

26 
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estimated  :  sandy  and  stoney.  Combined  power  of  the 
two  engines  400  H.  P.  Built  at  the  works  of  the  «  Sor- 
movo  »  Company  at  Nijni-Novgorod. 

94.  Photograph  of  the  appliances  and  their  parts. 

95.  Comparative'  plotted  maps  of  shoal  sand  levels  taken  at 
the  time  of  dredging. 


SECTION  V. 
Projects  for  Artificial  Navigable  Waterways. 

96.  Project  of  canalisation  of  the  northern  Donetz.     Plans  of 
A  special  pamphlet  has  been  issued  which  gives  a  brief 

explanation  of  this  scheme. 

97.  Project  of  the  Don  to  the  Volga  canal  by  Leon  Dru  :  — 

In  1885  a  company,  financed  by  French  and  Russian  capi- 
talists, was  formed  by  Leon  Dru  to  carry  out  an  idea 
which  has  already  been  mooted  at  the  time  of  the  Tar- 
tar domination  and  taken  up  again  under  the  Emperor 
Peter  the  Great.  This  idea  was  to  connect  the  Volga  to 
the  Don  at  the  point  where  they  are  closest  together, 
namely  at  Kamichine.  After  carefully  examining  all 
this  district,  the  engineer  Leon  Dru  selected  Tsaritsyne 
and  the  direction  to  be  that  of  the  Volga-Don  railway. 
The  cost  of  constructing  the  system  of  canals  under  this 
cheme  was  estimated  at  about  28  million  roubles. 
The  canal  was  to  be  designed  to  accommodate  barges 
30.5  sagenes  long,  6  sagenes  wide,  1  sagene  draught 
and  32,000  pouds  capacity.  There  were  33  locks,  of 
which  12  were  on  the  Don  side  and  21  on  the  Volga  side. 
This  scheme  was  not  carried  out,  as  serious  doubts 
arose  as  to  the  feasibility  of  being  able  to  supply  the 
canal  with  water.  There  is  at  present  a  new  scheme 
by  a  group  of  private  contractors  which  provides  the 
necessary  water  supply  by  pumping  if  from  the  Don. 
The  exhibit  shows  the  plan  in  relief  of  the  district 
between  the  Volga  and  the  Don  and  the  longitudinal 
section  of  the  canal  taken  through  its  axis. 
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98.  Project  of  a  junction  canal  l)etween  the  western   Dvina 
and  the  Dniepr  :  — 

The  junction  fanal  Ijetween  the  western  Dvina  and  the 
Dniepr  forms  one  section  of  the  proposed  waterway 
between  the  Baltic  and  the  Black  Sea. 

An  examination  of  district  around  the  dividing  line  be- 
tween the  western  Dvina  and  the  Dniepr  shows  that  the 
best  line  for  the  canal  is  that  of  Loutchessa-Orcha,  that 
is  to  say  by  the  river  Loutchessa  and  then  in  the  direc- 
tion of  the  town  of  Orcha. 

The  canal  consists  of  a  dividing  reach  19  versts  long  Vvuth 
one  section  about  5  versts  long,  with  11  locks  towards 
the  Dvina  and  another  section  about  2  1/2  versts  long, 
with  3  locks,  towards  the  Dniepr.  The  dividing  reach 
is  suiiplied  with  water  by  two  lake-reservoirs,  the 
Oriekhovsko  and  the  Babinotvitchsko  which  are  pro- 
vided with  dams. 

The  l;)ottom  of  the  dividing  reach  is  horizontal  for  a  length 
of  16  versts,  and  the  depth  of  water  in  the  canal  is 
1.10  sagene.  Beyond  the  horizontal  section,  the  l^ottom 
of  the  dividing  reach  has  a  slope  of  0.01  sagene  in 
1  verst,  on  each  side. 

The  cross  section  of  the  canal  is  as  follows  :  width  at  the 
bottom  14  sagenes,  minimum  radius  30  sagenes.  The 
banks  in  the  submerged  portion  have  a  slope  of  3  :  1  and 
have  a  berme  at  the  water  level.  Above  the  water  level 
the  Imnks  have  a  slope  of  2  i/2  :  i. 

The  figures  show  the  types  of  locks.  Width  of  gates 
6.5  sagenes.  Distance  between  the  mitre  posts  39.45. 
Pressure  on  the  gates  1.50  sagene.  Time  taken  by  a 
barge  to  pass  through  a  lock,  1/2  a  hour. 

The  cost  of  the  works,  excluding  administration  expen- 
ses and  contingencies,  is  aljout  17  million  roubles. 

99.  Project   of   the   Pskov-Jourieff    (Dorpat)-Narva    navigable 
waterway  :  — 

The  problem  was  how  to  establish  an  uninterrupted  flu- 
vial communication  between  the  towns  of  Pskov,  .Tou- 
rieff,  Narva  and  the  Baltic  Sea. 
With  this  object  in  view,  the  Department  of  Roads  and 
Navigable  Waterways  sent  a  party  of  engineers  under 
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engineer  Koenig  to  survey  the  site.  Very  careful  sur- 
veys of  the  Velikaia,  Emhach  and  Narova  rivers  were 
made  in  the  ])eriod  1002-1904  and  after  working-  out 
their  tet-hnieal  details,  a  preliminary  scheme  was  elabo- 
rated in  1905  in  which  various  alternatives  ways  of 
dealing  with  the  ])roljlem  with  the  supply  of  water  now 
available  from  the  rivei's  whicli  lias  been  surveyed, 
were  considered  and  compared.  Fundamental  techni- 
cal conditions  to  l^e  comjilied  with  :  de])th  of  channel 
10  feet  below  lowest  water  (al)out  li  feet  below  average 
water  level)  minimum  width  of  channel  in  the  river 
and  canals,  15  sagenes.  Available  length  of  locks,  32 
sagenes  ;  width,  6  sagenes. 
This  scheme  jjrovides  :  1.  As  regards  the  river  Velika'ia. 
the  deepening  of  the  channel  especially  in  the  delta  at 
the  bar  of  the  mouth  of  the  river  in  the  lake  of  Pskov. 
Ap])roximate  cost  of  work,  1 19.0(^)0  roubles  ; 

2.  As  regards  the  river  Emljach.  the  deepening  training 
and  cleansing  of  the  channel  at  various  points  and  espe- 
cially at  the  mouth,  at  the  bar  of  the  lake  of  Tchouds- 
koe.     Approximative  costs  of  works  280,000  roubles  ; 

3.  As  regards  the  river  Narova  :  h)  deepening  operations 
from  the  outlet  of  the  lake  to  the  Verkhovsky  rapids, 
(•omi)lete  canalisation  of  the  Verkhovsky  and  Olguine 
Krest  (Croos  of  Olga)  rapids  by  means  of  two  dams  and 
locks  at  Olguine  Krest  and  complete  canalisation  of  the 
Omoute  rapids  by  means  of  a  stone  dam  and  one  lock 
(total  cost  of  these  works  1,944,000  roubles)  ;  r  loeal 
dredging  operations  from  the  village  of  Omoute  up  to 
the  town  of  Narva  (250,000  roubles)  ;  d)  avoidance  of 
the  cataract  of  Narva  and  its  rapids  which  have  a  total 
fall  of  9.06  sagenes,  Ity  means  of  a  canal  on  the  right 
bank  with  two  locks  with  a  deep  fall  or  seven  locks 
with  a  small  fall.  (Cost  :  from  3,149,000  roubles  to 
3,710,000  roubles) ;  cj  dredging  operations  and  construc- 
tion of  landing  stages,  also  at  Narva,  50,000  roubles. 

In  addition  to  this  main  alternative  of  the  scheme,  various 
other  alternatives  were  considered  for  each  section,  Init 
they  were  all  more  costly.  Among  the  various  types 
of  structures  proposed,  those  in  which  reinforced  con- 
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Crete  is  applied  to  the  locks,  are  worthy  of  note.  The 
total  cost  of  the  works  in  this  scheme  is  estimated  to 
amount  to  7.7  millions  roubles. 

The  author  of  the  project  does  not  confine  it  entirely  to 
the  interests  of  navigate  as  the  benefits  would  not  be 
sufficient  to  recompense  the  investment  of  such  a  larg'c 
amount  of  money;  he  raises  the  question  of  the  prac- 
tical utilisation  of  the  waters  in  the  basin  of  lake 
Tchoiidskoe.  He  lays  stress  upon  the  desiraJjility  of 
considering  the  cjuestion  of  navigation  in  conjunction 
with  the  artificial  regularisation  of  the  water  supply  of 
the  Narva  at  different  periods  of  the  year  by  using  the 
waters  of  lake  Tchoudskoe  as  a  reservoir  so  as  to  regu- 
larise the  variations  in  level  of  lakes  Pskovskoe  and 
Tchoudskoe,  w^hich  as  a  matter  of  fact  now  flood  a 
large  area  of  excellent  ground  even  year,  and  also  of 
utilising  the  w^ater  power  of  the  rapids  and  falls  of 
Narova. 

The  calculations  relating  to  these  questions  lead  the 
author  to  think  that  an  undertaking  of  this  kind  would 
be  advantageous  and  necessary  for  the  interests  of  local 
navigation,  of  rural  economics  and  of  industry. 


SECTION  YI. 
Various  Exhibits. 

100.  Model  in  relief  showing  the  channel  of  a  river  as  indi- 
cated by  ])oles. 

101. •  Al])um  of  photographs  of  the  river  t^ri))iai.  taken  from 
a  balloon. 

Models  oj   hislorica]  cruiL 

102.  Boat  belonging  to  the  Emperor  Peter  the  Great  :  — 
Small  one-masted  craft  given  l)y  the  English  to  the  ('zar 
.\lexis  Mikhailovitch  and  found  by  Peter  the  Great  in 
the  village  of  IsmailofT,  near  Moscow.  By  the  Em- 
peror's instructions  the  hoat  was  dry-docked  and  fitted 
with  mast  and  sails  and  then  lanncherl  on  the  Yaousa 
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and  conveyed  to  lake  Pereiaslavskoe.  It  is  in  this  boat 
that  Peter  the  Great  first  went  on  the  sea  and  became 
enamoured  with  the  latter  :  it  led  to  the  creation  of 
a  Russian  fleet.  In  order  to  perpertuate  the  memory 
of  the  great  importance  of  this  ])oat,  for  ])ros)jerity, 
the  Emperor  christaned  it  the  «  Grandfather  of  the 
Russian  fleet  »  and  organised  a  fete  in  J 723  to  celel)rate 
the  occasion.  This  was  held  with  great  ceremony  in 
the  roadstead  of  Kronstadt  in  the  presence  of  the  whole 
Russian  fleet.  The  boat  has  been  placed,  since  1722. 
in  the  fortress  of  Peter  and  Paul,  at  St.  Petersburg. 

103.  The    Plaisir-Yakhta.    ])leasnre    yacht    l)elonging    to    the 
Emperor  Peter  the  Great  :  — 

The  Emperor  Peter  the  Great  navigated  the  environs 
of  Astrakhan  in  this  boat  in  1722  and  reviewed  the 
Caspian  Sea  fleet  before  its  departure  for  the  Persian 
campagn.  Tradition  relates  that  the  carvings  on  this 
yacht  wa-re  actually  made  by  the  Emi)eror  himself. 
Actual  dimensions  :  length  2  archines  2  verchoks.  The 
actual  boat  is  preserved  at  Astrakhan. 

104.  The  Strog  Moskrorrfs;/,-//  galley  :  — 

The  Emperor  Peter  the  Great  and  the  Empress  Cathe- 
rine I,  Aleksievna.  journeyed  together  on  this  boat 
from  Moscow  to  Astrakhan  on  their  w^ay  back  to  Tsa- 
ritsyne.  Actual  dimensions  of  the  boat  :  length  20  sa- 
genes.  width  3  sagenes,  7  verchoks. 

105.  Raschiva  (a  kind  of  decked  barque)   :  — 

These  barques  were  in  use  just  Ijefore  steamers  made 
their  appearance  and  after  1860  they  were  superseded 
by  barges  which  were  designed  to  be  towed  by  steam 
tugs.  The  origin  of  the  construction  of  raschiva  is 
obscure,  but  there  are  indications  that  these  ])arques 
were  being  built  on  the  Volga  as  far  back  as  1790. 
They  went  down  the  river  empty  and  were  either  pro- 
pelled l3y  sails  or  by  oars  when  they  were  made  to 
split  the  water  with  the  oars,  whence  their  name  of 
splitters  (raschiva).  They  ascended  the  river  loaded 
and  were  propelled  either  by  sails  or  towed.  The  hull 
of  the  raschiva  is  so  built  as  to  offer  the  least  possible 
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resistance  to  the  water,  and  the  shape  has  been  per- 
fected through  the  long  experience  and  competition  of 
ship  builders.  Dimensions  :  from  15  to  25  sagenes  in 
length  and  from  4  to  4  1/2  sagenes  in  width.  Load 
from  10,0CM)  to  25,000  pouds ;  draught  13  quarter 
archines. 

106.  Towing  engine  worked  by  horses  :  — 

This  engine  was  first  invented  in  1814  by  the  Frenchman 
Poix  de  Berde  and  improved  in  1819  liy  the  peasant 
Soutyryne,  l^y  the  engineer  Rebi  and  iDy  the  Englishman 
V.  Fock.  Before  steam  navigation  came  into  use,  it 
was  used  to  tow  heavily-loaded  boats  against  the  cur- 
rent. It  consists  of  a  drum  which  is  revolved  by  50i  or 
more  horses  going  in  a  circle  and  around  the  drum  a 
cable  is  wound,  one  end  of  which  is  attached  to  an 
anchor  which  is  dropped  about  one  and  a  half  verst 
ahead  of  the  boat.  Whilst  the  cable  is  being  unwound 
at  the  other  end,  another  anchor  is  dropped  further 
ahead,  and  so  on.  Cargo  representing  a  load  of  up- 
wards of  a  million  pouds  could  be  conveyed  for  a  dis- 
tance of  30  verst  per  day,  by  means  of  these  engines. 
They  are  now  no  longer  used  with  the  exception  of 
some  small  ones  which  are  kept  at  Nijni-Novgorod  and 
at  Rybinsk  for  towing  trains  of  barges.  Length  of 
the  craft  37  sagenes,  width  7  1/2  sagenes. 

107.  Capstan  :  — 

The  capstan  played  the  same  role  on  the  a])ove  engine, 
but  in  this  case  a  steam  engine  was  used  instead  of 
horse-power.  It  was  fitted  with  driving  wheels  which, 
however,  were  only  used  for  steering  purposes  and  for 
going  down  with  the  current.  The  capstans  could 
accomplish  from  30  to  50  versts  per  day  and  convey 
loads  up  to  800,000  pouds.  Instead  of  being  carried  as 
towing  bargse,  the  anchors  were  carried  on  small  stea- 
mers called  Zabcszki  (sprinters). 

108.  The  Koulibine  engine,  worked  by  hydaulic  power  :  — 
This  craft  was  invented  ])y  the  celebrated  Koulibine  a 

self-made  mechanic  and  native  of  Nijni.  This  appa- 
ratus was  tested  in  1804,  as  to  its  practicability  of 
ascending  the  current.     It  was  purchased  by  the  State 
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ill  18(10.  l)y  onler  ul'  llic  Knipcidr  Alexamlci-  1.  The 
current  turned  the  wheels  which  revolved  a  drum 
around  which  a  cable  attached  to  the  towing  anchor 
was  wound,  and  in  this  way  the  boat  was  hauled 
along.  Dimensions  :  length  over  deck,  16  sagenes  and 
14  sagenes  2  archines  at  bottom  ;  width  amidships 
4  sagenes. 

109.  Plans  and  elevation   of  the  first  steamer  Iniilt  in    1815. 

110.  Album  of  drawings  of  artificial  navigable  waterways 
built  and  projected  prior  to  1832. 

111.  Account  of  the  precautionary  measures  taken  against 
the  outbreak  of  cholera  in  1904-1905  on  the  navigable  water- 
ways in  the  district  of  ways  of  communication  of  Kazan. 

112.  Photograph  of  medical  observation  stations  on  the  Volga 
and  Kama. 

113.  Photograi^hs  of  self-propelled  craft  belonging  to  the 
Department  of  Roads  and  Navigable  Waterways. 


List  of  Exhibits  from  the  Department  of  Maps 
and  Statistics. 

1.  Map  showing  contemporary  period  of  frost  and  thaw  and 
duration  of  navigation  on  the  navigable  waterways  of  European 
Russia.     Scale  40  versts  to  the  inch. 

2.  Map  showing  contemporary  ])eriod  of  frost  and  thaw  and 
duration  of  navigation  on  the  navigable  waterways  of  Asiatic 
Russia.     Scale  100  versts  to -the  inch. 

3.  Thaw  and  frost  and  average  duration  of  navigation  on  the 
rivers,  lakes  and  canals  of  European  Russia,  as  also  the  time 
when  the  ice  breaks  up  in  the  spring  or  begins  to  form  in  the 
autumn,  for  the  years  covering  the  period  1883-1902. 

4.  Boat  construction  in  the  period  1895-1905  and  the  traffic  at 
the  principal  water  stations  in  European  Russia. 

5.  Development  of  the  transport  and  length  of  journeys  for 
goods  carried  by  the  ordinary  fleet  of  steamers,  of  the  con- 
sumption of  fuel  and  of  the  cost  of  transport  in  1875-1905. 
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6.  Map  of  railways  and  inland  navigable  waterways  of  Euro- 
pean Russia,  divided  into  provinces.  Scale  25  versts  to  the 
inch. 

7.  Map  of  railways  and  inland  navigable  waterways  of  Asia- 
tic Russia,  divided  into  j)rovinces.     Scale  100  versts  to  ttie  inch. 

8.  Map  of  ways  of  communication  in  European  Russia  show- 
ing the  chronological  order  in  which  the  railways  were  built. 
Scale  50  versts  to  the  inch. 

9.  Map  of  railways,  waterways  and  roads  in  European  Russia. 
Scale   iO  versts  to  thf  inch.     1907  Edition. 

10.  Map  of  railways,  waterways  and  roads  of  Asiatic  Russia- 
Scale  100  versts  to  the  inch.     1908  Edition. 

11.  Map  of  inland  navigable  waterways  of  European  Russia. 
1908  Edition. 

12.  Map  of  railways,  inland  navigable  waterw^ays  and  roads  of 
European  Russia.     Scale  150  versts  to  the  inch.     1W8  Edition. 

13.  Map  of  ways  of  communication  of  European  Russia. 
Scale  300  versts  to  the  inch.     1905  Edition. 

14.  Collection  of  diagrams  showing  graphically  the  goods  traf- 
fic on  rail  and  on  inland  navigable  waterways  of  European 
Russia  in  r8S0-19O5. 

15.  Plans  showing  intersections  and  terminii  of  railways  and 
inland  navigable  waterways. 

16.  Atlas  of  detailed  and  abridged  drawings  showing  the  lon- 
gitudinal sections  of  the  districts  containing  the  rivers  which 
have  been  surveyed. 

17.  Statistics  collected  l)y  the  Ministry  of  Ways  of  Commu- 
nication, relating  to  the  year  1905. 

Part.  86.  width  general  information  relating  to  naviga- 
ble waterways. 

Part  87.  with  data  concerning  the  goods  traffic  lui  navi- 
gable waterways. 

Part  88.  with  data  concerning  railways. 

Part  89.  with  data  concerning  goods  traffic. 

18.  Journal  of  the  depai'tment  of  maps  and  statistics  of  the 
Ministry  of  Ways  of  Communication. 

19.  List  of  inland  navigable  waterways  in  Euroi)ean  Russia. 
1907  edition. 
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20.  List  of  inland  navipable  waterways  of  Asiatic  Russia. 
1895  edition. 

21.  Rivers  fleet  of  European  Russia,  conii)iled  from  the  1900 
census.  1902  edition. 

22.  River  fleet  of  Asiatic  Russia,  compiled  from  the  1900  cen- 
sus. 1902  edition. 

23.  List  of  steamers  in  European  Russia,  compiled  from  the 
1900  census.     1902  edition. 

24.  List  of  ordinary  boats  in  European  Russia,  coni])il('d  from 
the  1900  census.    1902  edition. 

25.  Crews  on  ordinary  steamers  in  European  Russia  and  the 
basins  of  the  Ob  and  Amour,  comi)iled  from  the  1902  census. 
1904  edition. 

2(3.  Atlas  of  statistics  of  the  ways  of  comnumications  of  Russia, 
at  the  bre-inning-  of  the  XXth.  century.     1902  edition. 

27.  Statistical  summary  of  inland  navigable  waterways  of 
Russia.    1908  edition. 

28.  Historical  sketch  of  the  development  of  institutions  and 
works  coming-  within  the  juridiction  of  ways  of  communica- 
tion, according-  to  the  statistical  data  and  chart  of  ways  of  com- 
munication in   1798-1898.     1898  edition. 

29.  List  of  editions  published  by  the  Department  of  Maps  and 
Statistics  in  the  Ministry  of  Ways  of  Communications.  1908 
edition. 


List  of  Exhibits  from  the  Department 
of  Agricultural  Improvements. 

1.  Raised    map   of   Raraba   showing  the    drainage   of   marsh 
lands. 

2.  Raised  niaii  of  canalisation   works  in   the  central  zone  of 
the  government  of  Riazan. 

3.  Raised  plan  of  the  «  Kamenka  »  irrigation  in  the  district  of 
Bakhmout,  in  the  Ekaterinoslav  Government. 

4.  Raised  map  of  canalisation  works  carried  out  l)y  the  Go- 
vernment of  Minsk. 
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5.  Raised  plan  of  the  irrigated  «  Valouika  »  lands  belonging 
to  the  State  and  situated  in  the  province  of  Samara,  in  ihe  dis- 
trict of  Novoouzensk. 

6.  Raised  map  of  drainage  works  carried  out  in  the  basins 
of  the  Swedi,  Ferdianka,  and  Wedretza  rivers  in  the  Govern- 
ment of  Minsk. 

7.  Raised  map  of  the  Pinsk  marsh  lands  and  their  drainage. 


Ministry  of  War, 

Military  Topographical   Department 

of  the  General  Staff. 

The  exhibits  shown  by  the  Military  topographical  depart- 
ment, are  divided  into  the  following  three  groups  :  — 

i.  Instruments  for  determining  astronomical  points  and  for 
geodesy. 

2.  Surveying  and  levelling  instruments. 

3.  Instruments  for  making  plans  and  maps. 

LIST  OK  iXTRUMEXTS  EXHIBITED 
First  group. 

1.  A  Repsold  vertical  sextant,  259.  Russian  make.  For  deter- 
mining geographical  latitudes  and  checking  chronometers. 
With  tripod. 

2.  Repsold  vertical  sextant,  220. 

3.  Freiberg  zenith  telescope. 

4.  Repsold  universal  instrument.  212,  for  very  accurate  trian- 
gulation  and  all  astronomical  work. 

5.  Hildebrandt  universal  instrument,  250. 

6.  Hildebrandt  universal  instrument,  2G6,  for  secondary  trian- 
gulation.     Project  of  a  military  topographical  department. 

7.  Heyde  theodolite,  3G1. 

In  most  of  the  above  instruments  the  cross  wires  are 
lighted  by  small  electric  lamps  so  that  these  appliances 
include  an  accumulator,  amperemeters,  voltmeters,  etc. 
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8.  Two  Ch.  Erickson  chronometers,  62  and  551. 

9.  Chronograph. 

10.  Chronometer. 

11.  Instrument  for  the  measurement  of  bases,  Carpenter  wire, 
with  blocl<.s,  microscopes,  supports,  tripods,  etc. 

12.  Kern  combined  theodolite  and  level,  228  for  tertiary  trian- 
gulation. 

13.  Parrot  barometer,  301. 

14.  Aneroid  barometer,  308. 

15.  Reading  liarometer,  283. 

16.  Reading  thermometer,  85. 

17.  Hypsothermometer,  118. 

18.  Psychrometer,  140. 

19.  Instrument  for  fixing  telescope  wires.  11. 

20.  Instrument  for  testing  levels. 

Second  group. 

1.  Plane  table  342,  with  accessoires. 

2.  Plane  table  317. 

3.  Longimeter  279,  used  by  the  Department  of  Military  Topo- 
graphy. 

4.  Longimeter. 

5.  Fore-sight. 

The   above   instruments   are   designed   and    built    by   the 
department  of  Military  Topography. 

6.  Kern  compass,  565. 

7.  Stephan  compass,  486.. 

8.  Schmalkalder  compass.  193. 

9.  Zeiss  longimeter.  65.  with  tripod. 

10.  Zeiss  telescope.  6120.  with  folding  tripod  and  three  revol- 
ving lenses. 

11.  Busch  field  glass,  218. 

12.  Busch  field  glass,  470. 

13.  Prismatic  set  square. 

14.  Chain  with  rods. 
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15.  Steel  straight  edge,  398. 

16.  Steel  straight  edge,  18. 

17.  Level  31  and  stand  used  l),v  the  Department  of  Military 
Topography. 

18.  Two  fore-sights,  33  and  34. 

19.  Standard  meter  at  Geneva,  9G. 

20.  Standard  measure  witli  comi^ass. 

21.  Pedometer. 

22.  Two  I'ompasses. 

Till  an  GROUP. 

1.  Pantogra])h  with  crane  suspension. 

2.  Amsler  planimeter. 

3.  Arithmometer. 

4.  Ciirvimeter. 

5.  Co-ordinatograph  with  east  iron  frame,  designed  l)y  the 
Department  of  Military  Topograi)liy  in  order  to  plot  oul  tlic 
various  points  on  the  plane  table  from  the  co-ordinates. 

6.  Case  of  mathematical  instruments. 

7.  Copper  straight  edge  and  ordinary  set  scjuares. 

8.  Copper  straight  edge  and  set  sciuare. 

9.  Copper  straight  edge  and  parallel  ruler. 

10.  Copper  straight  edge  and  set  scpuirc  with  micrometer 
screw  adjustment. 

11.  Ordinary  magnifying  lens. 

12.  Stand  for,  11. 

13.  Folding  magnifying  lens. 

14.  Magnifying  lens  on  stand. 

J 5.  Stand  for  tables  (logarithms,  tables  of  heights,  etc.). 
In  addition  to  the  above  instruments,  the  Department  of 
Military  Topography  exhibited  various  publications, 
monographs,  charts,  plans,  etc.,  and  amongst  others  an 
atlas  containing  plans  of  the  site  of  St.  Petersburg  from 
1700  up  to  the  present  day  and  a  map  of  the  ways  of 
communication  of  European  Russia  (scale  10  versts  to 
the  inch)  occu])ying  a  space  of  114  square  metres  and 
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covering  the  whole  of  the  drop  curtain  of  the  great  hall 
of  the  Conservatoire.     The  separate  sheets  of  this  mai) 
were  joined  and  mounted  together  by  second  Ca])tain 
I.  X.  Ivanina.  the  delegate  of  the  Department  of  Mili 
tary  Topograpjhy. 


The  exhibit  of  the  Departments  of  Commercial  Ports  and  of 
the  Mercantile  Marine  of  the  Ministry  of  Commerce  and  Indus- 
try, where  shown  in  the  library  which  they  completely  filled. 
The  plans  of  commercial  ports  and  of  the  most  typical  mari- 
time works  of  Russian  ports,  diagrams  and  statistical  tables  of 
the  mercantile  marine  and  traffic  of  ports,  were  shown  on 
the  large  panels  of  the  library.  Models  of  jetties  and  quays 
of  several  Hussion  ports,  of  marine  dredgers,  of  warehouses 
with  elevators,  etc.,  were  also  .shown  there.  Two  large  panels 
contained  a  picture  and  drawings  of  the  Errnak,  the  largest 
Russian  ice-breaker.  More  than  seventy  different  publications 
issued  by  the  Department  of  Commercial  Ports  and  of  the 
Mercantile  Marine  were  exhibited  on  the  tables.  This  same 
hall  also  contained  exhibits  in  the  form  of  diagrams,  photo- 
graphs,  works  by  the  pupils,   etc. 


EECEPTI0N8  AND  EXCURSIONS 


Excursion  on  the  Telto-w  Canal  on  the  28th.  May  1908 
and  journey  from  Berlin  to  St.  Petersburg. 

In  order  to  give  the  members  of  the  Xlth.  International  Navig- 
ation Congress  who  were  passing  through  Berlin  on  May  28th., 
on  their  way  to  St.  Petersburg,  the  opportunity  of  visiting  the 
interesting-  Teltow  Canal,  recently  completed  at  groat  expense, 
the  German  Delegation,  headed  by  the  Under  Secretary  of  State 
of  the  Aiinistry  of  Public  Works,  Baron  von  Coels  von  der 
Briigghen,  and  Superior  Counsellor  Sympher.  had  organised  an 
excursion  in  their  honour  to  the  Canal  and  on  its  waters  ;  notifi- 
cation of  this  was  sent  l)y  circular  on  Gth.  May  1908  to  the  Mem- 
bers of  the  Congress. 

About  120  members  assembled  on  Thursday.  28th.  May,  at  8.30 
a.  m.  at  the  corner  of  Friedrich  and  Behren  Streets  where  spe- 
cial cars  awaited  them  on  the  main  line  of  the  Berlin  Tramways. 
It  was  necessary  first  to  go  tov.'ards  Tempelhof  and  from  thence, 
by  the  Canal,  towards  Mariendorf,  and  then  to  come  l)ack  by 
Steglitz,  Gross-Lichterfelde  and  Teltow  towards  Klein-Machnow 
where  lunch  was  to  be  partaken  of.  thence,  by  Neubabelsl)erg, 
and  passing  l)efore  Potsdam  one  arrived  at  Wannsee  where  one 
could  take  the  train  to  Berlin. 

At  half-past  eight,  in  the  midst  of  a  brilliant  sun,  the  cars  of 
the  electric  tramway  traversed  the  southern  portion  of  the  capi- 
tal of  the  Empire,  passed  through  the  camp  for  military  manoeu- 
vres and  reviews  of  the  garnison  Berlin,  in  the  direction  of 
Tempelhof,  to  the  port  of  the  Teltow  Canal,  where  the  visitors 
were  received  by  the  representatives  of  the  Teltow  district. 
l)y  the  manager  and  superintendent  of  the  Sievers  buildings, 
by  retired  frigate-captain  .Jacob,  by  the  syndic  of  the  Brau- 
miiller  district,  by  architect  Landsberg  and  by  chief  engineer 
Wiig.  Mr.  von  .\chenbach.  the  district  manager,  was  pre- 
vented from  attending. 

The  port  installation  and  the  large  warehouse  which  is  being 
Iniilt  at  a  cost  of  over  1,. 500, 000  marks,  provided  with  electric 
elevators,  were  first  visited.  The  party  then  went  on  board  a 
steamer  placed  at  their  disposal  by  the  Teltow  district  in  or-der 
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to  visit  till'  caiuil  and  its  plant  daring  a  journey  wtiieh  would 
last  several  hours.  The  manager  and  superintendent  of  the 
Sievers  buildings  gave  us  the  necessary  information  and  we 
reproduce  l)elow  some  of  the  data  which  is  of  general  interest. 

For  40  years  past  it  had  been  intended  to  open  u})  the  navigable 
waterways  on  the  south  side  of  the  city  and  to  estal)lish  a  shorter 
line  of  comnumit-ation  between  the  Spree  and  the  Havel,  when 
the  energy  of  Mr.  von  Stubenrauch,  the  former  district  super- 
intendent, who  had  chiefly  in  view  the  drainage  of  the  dis- 
tricts in  the  south  of  the  capital,  succeeded  in  bringing  about 
a  decision  to  construct  a  drainage  and  navigable  canal.  It  was 
decided  in  March  1900  to  commence  building  a  canal  at  the 
sole  exi»ense  of  the  district,  for  which  the  firm  of  Havestadt  & 
Clontag  had  prepared  i)lans,  and  in  1001  the  works  were  com- 
menced and  lasted  until  1906.  This  canal,  excluding  the  lateral 
canal  of  8  kilometers,  is  37  kilometers  long  and  has  cost  about 
'lO  million  marks.  It  has  the  same  dimensions  as  the  large 
canals  which  have  recently  been  built,  such  as  the  Rhine  to  the 
Weser  Canal  and  the  large  navigable  waterway  from  Berlin  to 
Stettin,  so  that  it  is  navigal)le  for  the  largest  standard  boats  of 
the  canal  which  are  65  metres  long.  8.5  wide,  1.75  draught,  and 
600  tons  burden.  The  canal  commences  at  Klein-Glienicke, 
near  Potsdam,  and  ends  at  Griinau,  near  Kopenick  (see  plan). 

The  normal  width  of  the  canal  basin  is  20  meters  :  the  depth 
of  water  is  2  1/2  meters  in  the  middle  and  2  meters  at  the  sides  ; 
the  cross  section  of  the  canal  is  trough-shape.  The  headway 
under  bridges  is  4  meters.  There  is  a  tow-path  2  meters  wide 
at  a  level  of  1.8  to  2.7  meters  above  the  ordinary  water  level. 
Small  electric  locomotives  run  ui)on  this  tow-path  :  they  are 
built  by  the  firm  of  Siemens  &  Halske  and  are  of  a  special  type 
like  the  locomotives  which  work  ])>•  adhesion  with  a  continuous 
current  of  550  to  650  volts.    ' 

These  locomotives  have  a  tractive  force  of  1.200  kilogrammes 
at  a  speed  of  4  kilometers,  and  are  able  to  tug  two  ordinary 
western  boats  or  four  Finow  boats.  The  district  has  the  mono- 
poly of  traffic.  It  takes  about  10  hours  to  go  from  one  end  of 
the  canal  to  the  other,  including  the  passage  through  the  locks. 

The  generating  station  has  been  built  at  Teltow  by  the  Teltow 
district,  not  only  to  provide  power  for  the  above  mentioned 
haulage,  but  also  for  working  the  lock  of  Machnow,  and  also  for 
the  use  of  industries  which   have  been   established  along  the 
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canal  Ijank.  This  station  is  able  to  provide  2,300  HP.  and  may 
eventually  be  able  to  supply  20,000  HP.  The  works  for  the 
production  of  the  current  are  so  built  that  they  furnish  the 
continuous  current  for  the  western  section  of  the  canal  whereas 
the  eastern  section,  starting  from  Britz,  is  supplied  by  the  cur- 
rent from  a  sub-station. 

With  the  exception  of  the  current  required  for  liauling-  the 
locomotives  the  continuous  current  is  transformed  foi'  all  other 
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usages  into  an  alternating  current  and  conveyed  l)y  high  tension 
cables  to  various  collecting  stations  where  it  is  transformed  into 
low  tension  current. 

Whilst  these  explanations  were  being  given  we  had  arrived  at 
the  Steffens  &  Nolle  Ironworks  which  have  large  cranes  :  and 
at  this  point  the  steamer  turned  round  in  order  to  traverse  the 
most  interesting  portion  of  the  canal.  En  route  we  crossed  two 
trains  of  barges  which  were  being  hauled,  and  we  were  able  to 
see  the  method  of  traction  adopted  for  these  barges  and  the  rais- 
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ing  of  the  cable  by  means  of  the  mast  fixed  on  the  locomotive. 
The  slopes  of  the  canal  are  consolidated  by  rows  of  piles  more 
or  less  long,  and  the  revetment  consists  of  rough-casting  of  stone 
or  concrete  slabs. 

Special  difficulties  were  encountered  in  the  construction  of  the 
canal  in  the  neighbourhood  of  Steglitz  and  Gross  Lichterfelde, 
and  these  were  only  overcome  after  much  trouble  and  at  great 
expense.     The  soil  of  the  valley  of  Beke,  M^here  the  operations 
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were  being  carried  out,  was  muddy  and  marshy  and  had  to  be 
raised  by  tipping  sand  upon  it  and  then  dredging  it.  It  was 
often  necessary  to  remove  the  mud  for  a  depth  of  17  to  20  feet 
and  this  required  a  large  number  of  dredgers  and  pumps  and 
42  locomotives  and  1,330  wagons  for  removing  the  spoil.  Where 
the  work  was  heaviest  6  dry  dredgers  were  used  capable  of 
excavating  120  to  150  cubic  meters  per  hour,  and  10  suction 
dredgers  with  a  capacity  of  40  to  60  cubic  meters  per  hour, 
9  pumps  for  raising,  suction  and  forcing  each  with  a  capacity  of 
40  to  60  cubic  meters  per  hour  and  800  HP.  engines. 
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The  reiiio\al  of  masses  of  mud  and  marshy  earth  required  that 
large  quantities  of  sand  should  ije  Ijrought  to  the  site.  For  each 
lineal  meter  of  canal  in  the  Steglitz  Gross-Lichterfelde  district, 
from  250  to  300  culjic  meters  of  saiiri  h;ul  to  be  tipped  on  each 
bank. 

Local  conditions,  with  one  exception,  did  not  allow  of  the 
construction  of  heavy  arch  bridges,  and  for  this  reason  steel 
bridges  were  adopted  with  vertical  loads.  During  our  journey 
we  .saw  a  great  number.  They  were  the  continuation  of  46  large 
roads  and  pathways,  of  nine  railway  lines  with  a  total  of 
20  tracks,  and,  in  addition  to  these,  there  were  a  large  number 
of  foot-bridges.  Their  artistic  aspect  was  not  neglected.  (See 
Figs.  1  &  2.) 

The  cost  of  construction  was  as  follows  :  — 

a:  For  the  Teltow  Klein-Glienicke-Grunau  canal,  including 
the  Britz-Kanne  junction  canal,  the  cost  amounted  to  39  million 
marks  which  was  divided  as  follows  :  — 

Marks 


Purchase  of  land S. 850.000 

Earthwork 12,55<^),000 

Consolidation  of  banks 1,470,000 

Structures 9,000,000 

Bridges 790,(XH) 

Interest  on  cai)ital  employed  in  construction  .     .     .  3,300.000 

Plant  of  working 970,00<J 

Direction    of    work?,    administration    and    general 

expenses 2,070,000 


Total. 


39.000,000 


Mai-k.s 


h,  For  purchasing  plots  of  land  .... 

(■')  For  electric  towing 

d]  For  the  electric  sub-station    .... 
'•)  For  sheds  and  warehouse  at  Temi)elhot 
//  For  the  transport  of  passengers  .     .     . 
(j)  For  the  Prince  Friedrich-Leopold  Canal 


2.363.000 
2,518,000 
1.272,000 
1,580,000 
432,000 
650.000 


Total. 


8,815,000 
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Our  jouriu\v  was  then  stopped  for  a  few  iiionients  in  ordi-r 
to  visit  a  home  for  the  ehildren  of  sailors  at  Teltow.  This 
institution,  founded  by  a  Committee  under  the  presidency  of 
Madam  von  Budde,  wife  of  the  Minister  of  State,  allows  the 
children  of  sailors  to  be  maintained  and  educated  during  several 
years,  when  this  is  not  possible  by  the  parents  owing  to  their 
frequent  changes  of  residence.  We  were  informed  l)y  superior 
counsellor  Sympher  that  the  sum  of  180,000  marks  had  been 
collected  for  this  object.  The  house  actually  built  is  only  a  first 
instalment  of  the  project.  It  is  at  present  occupied  by  about 
40  boys  and  girls. 

After  we  had  re-embarked  on  the  steamer  we  crossed  the 
deligthful  and  picturesque  Machnow  lake  which  is  surrounded 
by  murmuring  forests,  and  from  there  we  passed  through  the 
only  lock  that  the  Teltow  canal  possesses,  which  enables  the 
boats  to  go  up  and  down  and  negotiate  an  average  fall  of 
2.74  m.  (See  Figs.  3  &  4.) 

This  is  a  double  lock  composed  of  two  parallel  lock  chambers 
which  are  separated  by  a  platform  12  meters  wide,  and  so  con- 
nected together  that  each  one  acts  as  a  reservoir  towards  the 
other.  In  this  way,  with  regular  traffic,  half  the  consumption 
of  water  can  be  saved,  on  condition,  of  course,  that  there  is 
alw^ays  one  boat  in  one  lock  chamber  going  up  stream  at  the 
same  time  as  a  boat  in  the  other  lock  chamber  going  down 
stream.  This  can  generally  be  attained  as,  the  district  having 
undertaken  to  carry  out  the  haulage  itself,  arrangements  have 
been  made  for  signalling  the  arrival  and  departure  of  boats  at  the 
lock  with  great  exactitude.  But  even  if  there  is  only  one  boat 
going  through  the  lock  the  adoption  of  two  lock  chambers  still 
saves  a  third  of  the  water. 

The  lock  chambers  have  a  available  length  of  67  meters  and  a 
width  of  10  meters.  These  chambers  communicate  with  the 
waters  of  the  upper  and  lower  reaches  of  the  canal  by  means 
of  culverts  2.46  m.  in  section,  which  are  provided  on  each  side 
of  the  lock  chamber,  and  which  have  each  9  openings  on  each 
side  0.72  m.  section,  so  that  the  water  which  enters  the  lock 
chamber  is  distributed  equally  throughout  its  length  and  raises 
the  boats  uniformly.  The  two  lock  chambers  are  connected  by 
a  transverse  aqueduct  at  the  upper  end  which  is  itself  connected 
to  the  lateral  culvert.  The  water  is  drawn  from  the  culverts  by 
means  of  Hotopp  syphons  which  have  already  been  used  on  the 
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Elbe-Trave  canal.  Each  lock  chamber  has  four  of  these  syphons 
two  at  the  upper  end  and  two  at  the  lower  end.  The  two  lock 
chambers  are  connected  and  disconnected  with  a  view  to  being 
filled  alternately  by  means  of  a  lever  which  is  arranged  on  the 
upper  part  of  the  dividing  wall. 

The  lock  chambers  are  closed  at  each  end  by  iron  gates  which 
are  raised  and  lowered  vertically.  Each  gate  is  counterweighted 
so  that,  when  immersed,  there  is  an  overweight  of  about  one 
ton.  and  the  lower  part  is  closed  notwithstanding  a  thrust  at 


Fig.  o.  —  Lock    near   Kleiii-.Mai-lmow 
View  from  the  dowiLstream  end. 


the  top  of  about  2  tons.  The  motor  —  a  motor  with  a  revolving 
field  of  10  HP.  intermittent  15)  —  is  able  at  the  commencement 
of  the  operation  to  raise  the  overweight  of  one  ton  and  subse- 
quently to  raise  to  the  prescribed  height  of  8.27  m.  3  tons  in  a 
total  maximum  time  of  60  seconds,  and  at  the  same  time  to 
overcome  the  resistance  of  friction  and  wind  pressure  and  a 
water  pressure  of  about  0.10  m. 

Instead  of  the  capstans  formerly  used  for  the  traction  of  boats 
in  locks,  trucks  are  used  to  run  along  the  side  walls  at  the  top 
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of  the  lock,  right  up  to  the  end  of  the  wall,  on  tracks  which  are 
set  back  2  meters  from  the  line  of  the  chamber  wall,  and  are 
2.5  m.  above  the  foot-bridge. 

In  connection  with  the  plant  of  the  lock  there  is  a  hole  in  the 
dividing  wall  for  the  overflow  of  the  high  waters  with  a  pipe 
which  is  closed  by  an  ordinary  friction  sluice  valve.  This  valve 
is  raised  by  a  motor  with  revolving  field  of  8  HP,  of  580  revolu- 
tions with  220  volts. 

After  having  witnessed  the  passage  of  a  freight  barge  through 


F\'j;.   4.  —  l.oi'k  iipar  Klein-Machnow 
Mew.  lakeii   from    llie    up-sU'eara]   end. 


the  lock  which  hai)pened  to  be  there,  we  directed  our  steps  to 
the  inn  of  the  lock,  which  was  well  appointed,  and  entered  a 
decorated  room  on  the  first  floor,  where  we  took  a  lunch  offered 
to  us  bv  the  district  of  Teltow. 
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The  secretary  of  the  German  Delegation,  Mr.  Baron  von 
GoELS  VON  DEU  BiiuGGHEN,  Under  Secretary  of  State  at  the 
Ministry  of  Public  Works  in  Prussia,  then  made  the  following 
speech  :  — 

Lailirs  iiti<J  Gentlemen, 

The  response  given  to  our  invitation  to  journey  along  the  Tel- 
tov^  Ganal  by  the  large  number  of  those  who  have  taken  part 
in  the  International  Navigation  Gongress  on  their  way  through 
Berlin,  has  given  us  great  satisfaction  ;  they  have  been  able  to 
see  not  only  its  technical  installation  but  also  enchanting  sights. 
I  welcome  you  from  the  bottom  of  my  heart  here  in  this  magni- 
ficent building  which,  like  the  canal,  testifies  to  the  enterprising 
spirit  of  the  munic-ipal  authorities  of  the  Teltow  district. 

We  congratulate  ourselves  on  having  been  able  during  this 
journey  to  make  the  acquaintance  of  engineers  from  different 
countries  ;  and  we  trust  that  the  Xlth.  International  Navigation 
Gongress  at  St.  Petersburg,  to  which  we  are  going  with  great 
hopes,  will  contribute  further  in  uniting  the  engineers  of  various 
countries  in  the  bond  of  common  work.  Technical  work  is  not 
limited  by  geographical  considerations  :  it  is  international  in 
character.  We  have  all  been  animated  with  the  same  desire  of 
learning  something  new  in  a  foreign  country,  and  of  making 
known  the  results  we  have  obtained,  and  thus  contributing  to 
the  welfare  of  all  i)eoples.  With  every  good  wish  of  meeting 
again  our  dear  guests  and  their  ladies  who  are  assembled  here 
to-day  at  the  St.  Petersburg  Congress.  I  ask  for  three  cheers  : 
Hoch  !  Hoch  !  Hoch  !  ^Applause.) 

Mr.  DuFOURNY  of  Brussels.  General  Secretary  of  the  Perma- 
nent International  Association  of  Navigation  Congresses,  then 
speaks  :  — 

Mr.  Presidenl. 

Genii  erne  n  and  dear  Colleagues. 

The  Presidents  of  our  Association  are  detained  at  Brussels  up 
till  the  last  moment  by  their  work.  They  have  been  deprived 
of  the  pleasure  of  stopping  off  at  Berlin  and  being  amongst  us 
to-day.     They,  have  asked  me  to  express  their  regrets  to  you. 
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In  their  absence  it  is  to  your  General  Secretary  that  the  lioiici..' 
falls,  and  it  is  also  a  very  heavy  task  of  speaking  on  behalf  of 
the  whole  Association  and  of  thanking  Baron  von  Coels  von  der 
Briig-ghen  for  the  amiable  and  warm  words  of  welcome  which 
he  has  addressed  to  us,  of  thanking  the  Teltow  Canal  Company 
and  its  eminent  manager  Mr.  Sievers  for  their  beautiful  recep- 
tion, and,  lastly,  of  thanking  generally  our  comrades  and  friends 
of  Berlin  for  the  cordial  and  friendly  welcome  which  they  have 
given  us. 

On  arriving  at  Berlin  we  found  everything  perfectly  organised. 
Thanks  to  the  attention  and  forethought  of  our  dear  colleagues 
our  hotels  and  our  rooms  were  booked  ;  our  excursions  all  pre- 
pared. The  sun,  which  has  been  sulking  for  many  months, 
now  floods  us  with  its  most  cheerful  rays,  and  the  locomotive 
which  is  going  to  take  us  tomorrow  to  the  extreme  east  of  Euro- 
pe, to  St.  Petersburg  to  the  Sessions  of  the  Xlth.  International 
Navigation  Congress,  is  all  ready  at  white  heat. 

This  is  the  thii'd  time  within  a  few  years  that  our  Association 
is  assembled  on  German  territory. 

You  still  remember  the  unforgettable  Congresses  at  Frankfurt- 
on-the-Main  and  at  Diisseldorf,  which  have  left  such  a  glorious 
and  luminous  track  in  the  history  of  the  progress  of  Navigation. 

Everywhere  from  noi'th  to  south  of  Germany,  in  towns,  yards, 
works,  ports,  seaports,  we  have  been  received  with  oyien  arms, 
and  we  have  collected  information  of  the  highest  technical  value. 
Everywhere  we  have  found  an  enterprising,  active  and  enlight- 
ened people  going  ahead,  accomplishing  remarkable  work  in  all 
spheres  of  navigation. 

Germany  is  to-day  at  the  head  of  our  Association  in  the  num- 
ber of  its  members,  in  its  grants-in-aid.  in  its  assistance,  and  in 
its  enormous  and  learned  scientific  work.  She  has  a  robust 
and  unshakeal)le  faith  in  navigation  :  more  than  this,  she  has 
the  faith  and  the  work.  One  of  the  most  striking  and  eloquent 
l)roofs  of  this  is  the  Teltow  Canal,  which  we  have  just  tra- 
versed together.  The  Teltow  Canal  is  an  admirable  work 
which  combines  all  the  progress  of  modern  science  and  does  the 
greatest  honour  to  our  Geriuan  colleagues  who  conceived  and 
built  it.  and  to  the  directors  of  the  Teltow  Canal  and  its  emi- 
nent manager  who  work  it  is  such  a  brilliant  manner. 

I  should  consider  m,\self  lacking  in  duty,  gentlemen,  if  at  this 
moment,  at  the  very  doors  of  Berlin,  I  did  not  recall  to  you  the 
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licaiiliful  and  noble  motto  of  our  Association  «  Navigare  neces- 
se  »  wliich  we  have  copied  from  His  Majesty  William  II,  the 
august  Sovereign  who  presides  over  the  destinies  of  Germany. 
(Prolongued  applause.) 

P'or  this  reason,  gentlemen.  I  am  certain  I  interpret  the  wish 
of  all,  and  am  the  faithful  transmitter  of  your  sentiments,  in 
proposing  three  cheers  : 

For  the  Emperor  of  Germany.  William  II.  high  and  illustrious 
])r()t('ctor  of  navigation  ; 

For  the  management  of  the  Teltow  Canal  which  has  received 
us  so  beautifully  and  given  us  the  benefit  of  these  excursions  ; 

For  our  dear  and  honoured  colleagues  of  Berlin  who  are 
cutithd  to  our  esteem  and  gratitude  for  the  services  they  have 
i-endered  us. 

llnch  :  Hiuh  I  Hoch  !  'Vroh)iifiHi'il  (iiiphmsf.) 

After  the  speech  of  General  Secretary  Dufourny.  General  Re- 
luid  Baurat  Sieveus.  manager  of  the  Teltow  Canal,  then 
spoke  :  — 


Ladies  and  Gentlemen, 

In  the  first  place  allow  me  to  thank  the  speakers  who  have 
preceded  me,  and  especially  the  General  Secretary  Mr.  Dufour- 
ny, for  the  amiable  words  they  have  uttered  on  the  subject  of  the 
«  Kreis  »  and  the  management  of  the  Canal. 

The  works  and  plant  you  have  seen  here  has  been  carried  out 
with  a  view  to  future  recjuirements,  to  cope  with  the  traffic 
which  it  is  estimated  will  be  increased  in  future. 

After  the  speech  of  General  Secretary  Dufourny.  Regierungs- 
somewhat  monotonous,  we  shall  ha^-e  the  opportunity  of  passing 
through  the  next  section  of  the  canal  in  the  midst  of  most  at- 
tractive landscape  which  can  be  admired  l)y  the  ladies  if  the 
weather  keeps  fine. 

I  raise  my  glass  and  wish  you  a  pleasant  journey. 
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Mr.  Chargueraud,  of  Paris,  then  rose  and  spoke  as  follows  : 

Gentlemen, 

I  am  speaking  to  the  gentlemen  but  I  hasten  to  say  that  the 
tractive  scenery  which  can  hv  admired  l)y  the  ladies  if  the 
will  do  so. 

Gentlemen, 

We  men  are  somewhat  personal  in  our  views  and  have  the 
habit  of  priding-  ourselves  exclusively  on  all  the  success  which 
we  encounter.  Without  wishing  to  diminish  in  any  way  the 
praise  due  to  our  eminent  colleagues,  you  must  allow  me  to  say 
that  the  ladies  have  certainly  had  a  happy  influence  on  the 
organisation  of  our  Congresses,  and  I  am  certain  that  they  have 
contributed  to  their  ever  increasing  success. 

I  am  not  only  speaking  of  the  charm  which  their  presence 
adds  to  the  excursions  in  which  they  have  participated.  We 
have  seen  some  extremely  interesting  things  to-day  :  we  have 
appreciated  the  lunch  which  has  been  so  admirably  offered  to 
us  at  this  lock  which  is  marvellously  provided  with  all  modern 
luxuries  both  as  regards  shipping  and  men.  You  will,  how- 
ever, agree  with  me  that  all  this  would  largely  lose  its  attrac- 
tion if  we  had  not  the  pleasure  of  seeing  at  these  tables  the 
numerous  ladies  who  have  not  hesitated  to  accompany  us  in  this 
exclusively  technical  trip. 

I  thank  them  most  sincerely  and  especially  for  their  influence 
upon  our  Congresses,  and,  in  expressing  myself  in  this  wise. 
I  have  in  mind  one  of  these  ladies,  my  neighbour  on  my  right, 
who  is  entitled  to  her  share  of  the  praise  which  we  offer  so 
heartily  to  our  General  Secretary. 

Would  Mr.  Dufourny  alone  have  had  the  strength  and  the 
perseverance  which  are  indispensable  to  the  work  which  he  has 
undertaken  had  he  not  felt  himself  always  supported  by  a  com- 
panion who  is  herself  one  of  the  faithful  members  of  our  Con- 
gresses ?  At  difficult  moments  she  gave  him  the  necessary  cou- 
rage to  leave  her  in  order  to  do  his  work.  She  is  entitled  to 
our  respectful  gratitude. 

Gentlemen,  I  ask  you  to  drink  the  healths  of  the  ladies,  and 
especially  that  of  Mrs.  Dufourny. 
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Aftei'  lunch  we  re-embark  in  the  steamers  and  we  now  cross 
the  section  of  the  canal  where  the  most  l)eautitul  sights  are 
to  be  seen.  We  pass  in  front  of  Neu-Babelsberg,  Potsdam, 
Sakrow,  the  island  of  Peacocks,  up  to  Wannsee. 

Tea  and  coffee  served  to  us  en  route.  Unfortunately  a  little 
rain  is  beginning  to  fall,  so  that  the  great  charm  of  this  beau- 
tiful country  with  its  wooded  banks  does  not  appear  to  us  in  all 
its  beauty.  The  steamer  arrived  at  the  landing  stage  at  Wann- 
see at  4  o'clock  in  the  afternoon.  Most  of  the  excursionists  re- 
turned to  Berlin  by  the  W^annsee  railway.  Here,  however,  a 
friendly  meeting  took  place  at  the  Rheingold  Restaurant,  Pots-, 
dam  Place. 

Next  morning,  Friday,  29th.  May.  at  9.30,  those  members  of 
the  Congress  who  had  registered  to  take  the  special  train  organ- 
ised l:)y  the  German  delegation,  met  at  the  Zoological  Gardens 
and  Friedrichstrasse  Station  resi>ectively  on  the  Metropolitan 
railway.  The  1G5  delegates  were  immediately  settled  into  5  cor- 
ridor carriages  and  a  luncheon  car.  The  journey  was  effected 
in  most  l)eautiful  weather  via  Giistrin,  Schneidenmiihl,  Dir- 
schau,  Marienburg,  Koenigsl)erg,  Eydtkuhnen.  We  reached  the 
Russian  frontier  at  about  10  in  the  evening.  The  train  stopped 
at  Wirballen  where  our  luggage  and  passports  were  examined 
and  we  changed  carriages.  The  first  special  train  of  5  sleeping 
cars  left  the  station  at  ii  p.  ni.  The  second  special  train,  made 
up  of  carriages  belonging  to  the  Imperial  Family,  left  an  hour 
later.  The  first  train  arrived  at  4.30  p.  m.  and  the  second  at 
7.30  p.  m.  at  St.  Petersburg,  after  a  long  journey  through  Rus- 
sian country  of  a  very  uniform  aspect,  and  were  received  at  the 
terminus  l)y  the  members  of  the  Lodgings  Committee  where  we 
found  a  large  number  of  hotel  carriages  awaiting  us. 

Presidential    dinner  of  the    Xlth.   International    Navigation 

Congress. 

The  reception  at  the  Conservatoire. 

On  Sunday  evening  18,31  May.  the  eve  of  the  opening  cere- 
mony, the  General  Presidency  of  the  Congress  gave  a  friendly 
dinner  in  the  rooms  of  the  «  Bear  »  restaurant  at  St.  Petersl)urg. 
the  guests  consisting  of  the  members  of  the  Permanent  Com- 
mission of  Navigation  Congresses  and  their  collaborators. 
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There  were  120  covers.  Extreme  cordiality.  During  the 
whole  of  the  repast  the  tzigane  orchestra  played  the  most  cele- 
l)rated  national  airs  of  the  various  nations  represented. 

When  it  came  to  the  toasts,  Mr.  V.  de  Timonoff  pronounced 
a  speech  of  welcome  on  behalf  of  the  Organising  Commission 
of  the  Xlth.  Congress. 

GentU'77irn, 

On  the  eve  of  the  opening  of  the  Xlth.  International  Navig- 
ation Congress  we  must  address  our  respectful  gratitude  to  the 
one  who  has  ensured  the  success  and  brilliancy  of  this  Congress 
hy  having  consented  to  take  it  under  his  high  i)atronage.  I  beg 
you,  gentlemen,  in  accordance  with  the  noble  traditions  of  all 
nations,  to  drink  the  health  of  His  Majesty  the  Emperor  of  Rus- 
sia, High  Protector  of  the  Xlth.  International  Navigation  Con- 
gress. 

An  International  Congress  like  ours  is  the  common  work  of 
all  those  countries  which  have  taken  part  in  the  formation  and 
maintenance  of  our  Association,  and  I  beg  you,  therefore,  to 
drink  the  healths  of  the  Sovereings  and  Chiefs  of  all  the  States 
which  are  represented  at  the  Xlth.  Navigation  Congress. 

The  Grand  Duke  Michael  Alexandrovitch  has  consented  to  act 
as  first  Honorary  President  of  our  Congress.  I  ask  you  to  drink 
the  health  of  his  Imperial  Highness. 

I  am  convinced  that  you  will  join  me  in  the  toast  to  the  Hono- 
rary Presidents  of  our  Congress  who  are  the  Ministers  of  Inte- 
rior, of  Finance,  of  Ways  of  Communication,  of  Marine,  of  Com- 
merce and  Industry  and  Agriculture,  and  of  the  Mayor  of 
St.  Petersburg,  and  also  to  the  toast  in  honour  of  the  Presidents 
on  the  Patronage  Committee. 

Two  of  these  have  given  us  the  pleasure  of  tlieir  company 
tonight.  Under  Secretary  of  State,  Miassoiedoff  Ivanoff  and  the 
present  Privy  Counsellor  Saloff. 

And  now,  gentlemen,  will  you  allow  me  to  say  a  few  words 
on  the  subject  of  the  Association  itself.  It  was  formed  in  Brus- 
sels in  1898,  and  is  therefore  not  more  than  10  years  old.  Al- 
though still  in  its  youth,  it  has  already  acquired  exceptional 
international  power,  and  justifies  the  word  of  the  poet  :  «  Aux 
Ames  bien  nees,  la  valeur  n'attend  pas  le  nombre  des  annees.  » 
It  has  attracted  the  sympathies  of  many  countries  in  a  form 
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which  leaves  no  douljt  of  the  sincerity  of  sentiment,  namely  the 
form  of  important  subsidies.  It  has  known  how  to  speak  autho- 
ritatively in  many  instances.  It  is  no  doubt  on  the  point  of 
doing  far  more  through  one  of  its  important  features  —  its  ef- 
fect on  international  social  amenities. 

Only  a  few  centuries  ago  Europe  was  still  divided  into  a 
myriad  of  small  states  waging  apparently  endless  war  upon 
each  another.  In  these  few  centuries  these  small  states  have 
l)een  consolidated  into  powerful  states,  and  the  tendency  to  war 
has  been  greatly  reduced.  The  general  impression  we  may 
gain  from  this  lesson  in  history  is  that  humanity  is  marching, 
perhaps  somewhat  unsteadily,  but  certainly  decidedly  at  times, 
towards  a  period  of  international  equity. 

•Vnd  are  not  Associations  like  our  own  called  upon  to  play  an 
important  role  in  this  march  of  events,  and  in  fact,  do  they  not 
already  play  this  role  ? 

Whilst  it  is  working  with  great  deal  and  remarkable  success 
in  the  resolution  of  navigation  questions,  the  International  Asso- 
ciation of  Navigation  Congresses  is  also  working  with  a  success, 
which  is  no  less  great,  towards  the  era  of  universal  peace. 

Gentlemen,  I  conclude  by  wishing  long  life  and  prosperity  to 
the  Association  of  International  Navigation  Congresses,  and  I 
ask  you  to  drink  the  healths  of  all  its  members  and  especially 
of  those  who  agreed  to  attend  personally  the  Xlth.  Navigation 
Congress. 

I  echo  the  sentiments  of  all  in  proposing  a  cordial  and  warm 
vote  of  thanks  to  the  eminent  and  devoted  General  Secretary  of 
the  Permanent  .Association,  Mr.  Dufourny.  (Prolongiied  ap- 
plause.) 

Mr.  Dufourny  replied  on  behalf  of  the  Permanent  Association 
hy  warmly  praising  the  organisation  of  the  Xlth.  Congress 
carried  out  by  Mr.  de  Timonoff.  this  praise  being  confirmed 
by  unanimous  applause. 

Gentlemen, 

Some  moments  ago  I  agreed  with  the  International  Commis- 
sion of  Navigation  Congresses  to  rcjily  very  briefly  to  the  beau- 
tiful speech  we  have  just  heard. 


—  433  — 

My  task  is  easier  as  our  President  has  already  rendered 
homage  to  all  the  authorities  who  have  so  largely  contributed 
towards  the  organisation  of  this  Congress. 

He  has  left  no  one  out  and  there  are  no  gaps  to  be  filled. 

It  is  a  sacred  tradition,  and  one  in  which  we  have  never 
failed,  that  the  General  Secretary  of  the  Permanent  Internatio- 
nal Association  of  Navigation  Congresses  should  thank  his  col- 
league, the  General  Secretary  of  the  Local  Commission,  for  the 
victory  he  has  just  carried  off  after  the  great  battle  of  organ- 
ising a  Congress. 

Your  General  Secretary  fulfils  this  duty  to-day  with  all  the 
more  pleasure  and  happiness  that  Mr.  de  Timonoff  is  a  friend 
whose  affection  dates  back,  alas  !  —  because  this  shows  how 
old  we  are  both  getting  —  for  nearly  25  years. 

But  what  am  I  saying  !  Why  call  Mr.  de  Timonoff  my  friend 
when  he  is  the  friend  of  all  of  you  without  exception,  and  when 
not  one  of  you  has  been  able  to  resist  the  charm  of  his  character, 
of  his  extreme  amial^ility,  of  his  great  worth,  of  his  scientific 
standing.  Although  he  is  the  representative  of  one  of  the  larg- 
est countries  in  the  world,  he  is  modesty  itself,  obligingness  in- 
carnate, and  perpetually  willing  to  help.  We  have  witnessed 
with  what  fire,  with  what  ardour,  with  what  power,  he  has 
collaborated  to  the  greatness  of  our  Association  from  its  origin. 
(Applause.) 

Without  Mr.  de  Timonoff  we  should  not  be  here  to-day.  He 
is  the  hero  of  this  function,  and  I  am  sure  that  you  will  cry  with 
enthusiasm  in  all  languages  the  hurrahs,  hochs,  and  bravos 
which  will  acclaim  our  dear,  honoured,  and  distinguished  Pre- 
sident and  General  Secretary  Mr.  de  Timonoff,  and  with  him 
all  the  members  of  the  Executive  of  the  Presidency.  Repeated 
applaiise.) 

After  coffee  the  guests  separated  and  met  again  at  a  reception 
at  9  p.  m.  at  the  Conservatoire  which  was  a  very  brilliant  and 
successful  affair. 

All  the  exhibits  of  the  Congress  were  arranged  around.  Those 
responsible  for  the  decoration  had  decorated  the  various  rooms 
and  galeries  with  excellent  taste,  with  l)anncrs  and  flags  of  the 
various  nations  represented. 

Mr.  de  Timonoff,  General  President,  surrounded  by  the  mem- 
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bers  of  the  Organising  Commission,  receive  the  meml)ers  of  the 
Congress  and  the  guests  at  the  top  of  the  main  staircase. 

Sprays  of  flowers  were  offered  to  the  ladies  who  had  come  in 
large  numbers,  whilst  an  orchestra  played  some  pieces  which 
had  been  composed  with  great  care. 

A  magnificent  buffet  was  installed  upstairs  and  a  large  hall 
was  made  ready  for  a  vocal  and  instrumental  concert  to  be  fol- 
lowed by  a  dance. 

M  10  o'clock  Mr.  de  Timonoff  requested  silence  for  a  few 
moments  in  order  to  pronounce  the  following  short  speech  :  — 

Ladirs.  Gmflnrinn. 

If  I  take  the  platform  to-night  it  is  not  with  the  intention  of 
wearying  you  with  a  long  speech. 

Speeches  of  this  kind  are,  according  to  the  wise  traditions  of 
our  Association,  reserved  for  the  inaugural  ceremony  which  will 
only  take  place  to-morrow. 

This  evening  will  be  devoted  to  chatting  between  friends  who 
have  met  again  after  many  years  of  absence,  and  to  the  exchange 
of  impressions  which  invariably  precede  all  Congresses,  so  that 
the  fusion  of  intelligences  may  be  prepared  in  advance,  and  the 
shock  of  the  ideas  from  wich  truth  shall  spring  shall  be  softened 
as  much  as  possible.  If  I  take  the  platform  to-night  it  is  to 
tell  you  all  :  — 

Be  welcome  to  our  counjry. 

A  superb  concert  was  then  given  and  the  guests  took  advan- 
tage of  the  refreshments  in  the  buffets  in  the  various  halls. 
Then  a  ball  was  opened  which  was  prolongued  in  a  very  gay 
and  animated  manner  far  into  the  night. 


Reception  at  the  Hotel  de  Villa  of  Saint  Petersburg 

On  the  evening  of  the  official  inaugural  ceremony,  Monday 
19  May/ist.  June,  the  Congress  was  received  at  the  Duma,  the 
Hotel  de  Ville,  by  the  Municipality  of  St.  Petersburg.  The 
crowd  was  considerable  and  the  sight  a  magnificent  one. 

Buffets,  decorated  with  flowers,  were  installed  along  three 
sides  of  the  rectangle  which  constitutes  the  large  hall  for  fetes. 
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At  the  end  of  the  hall  a  band  played  various  pieces  of  Rus- 
sian music,  the  Ent facte  of  Carnicn,  the  Faiincf;  and  the  Sou- 
venir de  Vienne  of  Andreef,  and  tlie  Cosur  Brise  of  Gillet. 

The  Mayor  of  St.  Petersburg  being  ill,  his  Assistant  took  his 
l)lace  upon  a  temporary  platform,  and  drank  the  health  of  the 
Emperor  and  welcomed  the   members  of  the  Congress. 

Mr.  DE  TiMONOFF,  President  of  the  Congress,  replied  as 
follows  :  — 

Mr.  Ass/.<ifa7if  Maj/or, 
Ladies,  (lOitlonoi, 

The  great  Emperor  who  looks  down  on  you  from  this  port- 
trait,  founded  his  capital  on  a  site  where  he  found  the  pomt  of 
junction  of  maritime  navigation  with  the  inland  navigation  of 
an  entire  continent. 

The  experience  of  two  centuries  has  proved  the  correctness 
of  this  happy  choice,  and  the  capital  of  Russia  has  become  one 
of  the  capitals  of  universal  navigation. 

Conseciuently  the  organisers  of  the  International  Congress  of 
St.  Petersburg  have  not  hesitated  to  ask  the  Mayor  of  the  city  of 
St.  Petersburg  to  share  the  Honorary  Presidency  of  the  Con- 
gress with  the  Mmisters  of  His  Majesty  the  Emperor. 

The  Mayor  and  Municipal  Counsellors  of  the  City  who  offer 
us  to-day  such  a  cordial  hospitality  are  also  intimately  connected 
with  the  work  of  the  Xlth.  International  Navigation  Congress, 
and  the  Meml)ers  of  the  Congress,  pround  of  this  union,  for- 
mulate the  most  hearty  wishes  for  the  prosperity  of  the  City 
of  St.  Petersburg  —  a  prosperity  which  can  only  be  attained 
and  maintained  by  the  unceasing  development  of  what  is  near- 
est to  our  hearts,   navigation. 

The  motto  recently  adopted  by  the  City  of  St.  Petersburg  for 
its  scheme  of  bridges  on  the  Neva  prove  this  very  well.  This 
motto  is  «  Free  Navigation  ». 

We  therefore  beg  the  Assistant  Mayor  to  express  our  regrets 
to  His  Excellency  the  Mayor  of  St.  Petersburg  that  his  ilness 
ha.s  deprived  us  of  the  pleasure  and  the  honour  of  seeing  him 
amongst  us,  and,  at  the  same  time,  we  address  to  the  Municipal 
Council  the  expression  of  our  certainty  of  the  great  future  of 
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this  city  of  St.  Petersburg  which  will  accrue  to  it  jointly  through 
the  sea  and  Lake  Ladoga. 

Long  live  St.  Petersijurg  ;  long  live  the  Assistant  Mayor ; 
long  live  the  Mayor  ;  long  live  the  Honorary  President  of  the 
Xlth.  Navigation  Congress. 

Mr.  Van  deh  Linden  then  thanked  the  Assistant  Mayor  in  the 
following  terms  :  — • 

I  wish,  said  be,  on  behalf  of  the  Belgian  Delegates,  to  addr(>sp 
you  the  expression  of  our  gratitude  for  the  influential  patronage 
you  have  been  good  enough  to  accord  to  the  Xlth.  Navigation 
Congress.  Thanks  to  this  enlightened  protection  the  work  of 
the  Congress,  already  so  prolific,  will  have  made  a  further  de- 
cisive progress  at  St.  Petersburg.  But  allow  me,  Mr.  Assistant 
Mayor,  to  say  to  you,  without  delay,  how  grateful  we  are  for 
your  intelligent  co-operation,  and  to  ask  you  to  bear  in  mind 
that  this  gratitude  is  of  a  peculiar  kind  emanating,  as  it  does, 
from  a  Belgian  delegate. 

You  know  the  tenderness  that  a  mother  has  for  her  child  and 
how  she  loves  all  those  who  wish  it  well.  This  is  practically 
our  own  case  for  Belgium  is,  in  a  sense,  the  mother  of  Navig- 
ation Congresses  (ajyplause).  She  presided  at  the  birth  of  the 
Navigation  Congress  and  guided  its  first  steps,  and  she.  with 
others,  has  sustained  it  at  critical  moments. 

The  child  has  grown  up  now.  In  1885  there  were  only  a  few 
members,  of  conviction  it  is  true.  ])ut  now,  since  the  formation 
of  the  Permanent  Association,  we  number  34  States  who  patro- 
nise the  work  of  the  Congresses  many  corporate  bodies,  and 
1,600  members. 

To  what  must  we  attribute  this  rapid  growth  ?  In  reality  to 
the  perseverance  of  the  promoters  of  the  Navigation  Congresses  ; 
to  the  unceasing  and  increasing  encouragement  of  the  States, 
and  especially  to  the  sustained  efforts  of  the  members  of  the 
various  countries  which  is  manifested  by  their  work  for  the 
propaganda  and  brilliancy  of  the  Congresses. 

The  Municipal  Council  of  St.  Petersburg  has  also  brought 
us  to-night  its  high  and  precious  collaboration.  Let  us  thank  it 
by  our  cheers  ;  and  may  it  accept  our  sincere  wishes  that  the 
prosperity  of  Russian  navigation  shall  be  its  recompense  for  the 
interest  it  has  shown  in  its  development. 
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Messrs.  Escalas,  of  Barcelona,  and  Maganzini,  on  behalf  of 
his  Italian  compatriots,  then  spoke  a  few  words  of  thanks. 
This  brilliant  reception  concluded  at  midnight. 


■  To  the  Ports  of  St-  Petersburg  and  Cronstadt 

236  members  of  the  Congress  embarked  on  Tuesday  22  May/ 
2  June  on  the  board  the  steamers  Kolline  in  order  to  visit  the 
l)orts  of  St.  Petersburg  and  Cronstadt.  The  General  President 
of  the  Congress,  Mr.  de  Timonoff,  saw  personnally  to  the  pre- 
parations for  the  excursion  which  he  was  unable  to  attend 
owing  to  his  being  otherwise  occupied  with  the  work  of  the 
Congress. 

When  the  signal  for  departure  was  given  at  10.20  a.  m.,  the 
sky  was  overcast  and  there  was  a  fairly  strong  north-east  wind. 

The  temperature  gradually  became  more  agreeable  and  the 
day  became  magnificent.  The  customs  Band  played  on  board 
during  the  whole  of  the  journey. 

The  customs  quay,  now  being  built  on  the  left  bank  of  the 
Neva,  was  first  visited.  The  members  of  the  Congress  disem- 
barked in  order  to  examine  these  works  more  closely,  and  they 
walked  along  the  southern  side  of  the  Goutouefski  basin  and  the 
stone  quay  of  the  maritime  canal  right  up  to  the  southern  extre- 
mity of  this  quay. 

At  that  point  four  tugs  belonging  to  the  Works  Department 
awaited  the  excursionists  and  took  them  successively  to  the 
Khlennaia-Lesnaia  basin,  to  the  timber  yards,  and  to  the  works 
for  raising  the  level  of  Yolny  island  by  dredging  deposits. 

The  members  of  the  Congress  were  much  impressed  by  the 
importance  of  the  quays  which  were  loaded  up  with  goods,  and 
of  the  basins  which  were  full  of  craft.  One  might  imagine  that 
for  many  it  was  a  revelation  of  a  hitherto  unsuspected  activity. 
The  contrast  is,  in  fact,  very  striking  between  the  Russian  rail- 
way stations,  where  the  co-mmercial  activity  is  so  slight,  and 
these  ports  of  the  Neva  which  have  become  inadequate  for  the 
enormous  traffic,  and  which  it  will  be  necessary  to  increase  and 
to  extend  in  a  down-stream  direction. 

Let  us  return  to  the  KotUne.  At  12.30  the  members  of  the 
Congress  were  gladdened  by  an  exquisite  lunch,  the  food  and 
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tbo  Russian  drinks  ])eing  highly  appreciated  during  a  superb 
promenade  in  calm  waters. 

We  arrived  at  Cronstadt  at  2.30.  A  large  number  of  officers 
of  the  Imperial  Navy  v^^ere  assembled  on  a  temporary  landing 
vv^harf  and  received  the  excursionists  with  great  courtesy. 

The  members  of  the  Congress  were  in  the  first  place  con- 
ducted to  a  large  shed  where  the  "torpedo  vessels  are  stored. 
One  of  these  vessels  was  launched  very  al)h-  and  very  rapidly 
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to  show  the  facilities  that  the  arsenal  of  Cronstadt  possesses 
for  launching  these  vessels. 

The  various  buildings  of  the  Imperial  Navy  were  then  visited 
in  succession  under  the  guidance  of  Rear  Admiral  Berg- 
stroesser,  commander  of  the  Port,  his  assistant.  Rear  Admiral 
Kniaseff,  and  colonel  Berg,  Chief  Engineer,  and  his  assistant 
engineer  Schavernvosky. 

The  visitors  then  inspected  the  building  sheds,  the  Con- 
stantinovsky  and  Alexandrovsky  dry  docks,  the  Voennaia  basin 
and  the  Petrovsky  drv  dock. 
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At  G  o'clcyck.  the  nieinbers  of  the  Congress  were  received  at 
the  Club  of  the  Imperial  Navy  where  a  splendid  repast  was 
spread  before  them  with  admirable  decorations  in  the  large 
reception  hall.  Verdure,  flowers  and  no  ceremony.  A  general 
cordiality.     Exquisite  cheer.    Abundant  and  choice  wines. 

The  band  of  the  fleet  gave  a  magnificent  concert  during  the 
whole  time  of  the  meal. 

When    the    time   came    for   giving   the   toasts   the    Maritime 
Prefer,  Vice-Admiral   Nikonoff,   who  presided,   proposed   the 
health  of  His  Majesty  the  Emperor  and  the  Imperial  Family  in  ■ 
warm  terms  which  was  received  with  acclamation. 

The  band  played  the  national  hymn,  and  Vice  Admiral 
Nikonoff,  rising  again,  gave  utterance  to  the  following  brief 
word  of  welcome  ;  — 

In  welcoming  you,  ladies  and  gentlemen,  said  he,  I  not 
only  speak  on  my  own  behalf  and  on  that  of  the  officers  of  the 
Russian  Navy  who  are  present  here  to  night,  but  I  also  speak 
on  behalf  of  all  their  comrades  whom  the  exigency  of  the 
service  compel  to  remain  on  board  or  who  have  had  to  go 
away  from  the  Port  of  Cronstadt. 

I  do  not  known  whether  this  excursion  has  Ijeen  agreeable 
to  you.  I  fear  that  it  may  have  been  a  tiring  one,  but  I  trust 
it  has  been  an  instructive  one. 

In  any  case  we  have  done  all  we  could  so  that  you  should 
take  away  the  best  recollections  of  our  hospitality. 

I  raise  my  glass  and  drink  to  your  healths  and  to  the  good 
success  of  your  work  with  all  my  heart.     (Great  applause.) 

Mr.  DE  Sghok.\lsky,  Major-General  of  the  Navy,  President 
of  the  second  Section  of  the  Congress,  gave  the  following  toast  : 

Excellencies, 

Ladies  and  Gentlemen, 

Every  affair,  whether  it  is  an  important  one  or  an  insignificant 
one,  requires  for  its  satisfactory  accomplishment,  not  only  the 
sinews  of  war,  but  also  zeal,  perseverance,  and  especially  the 
knowledge  of  how  to  do  things. 

As  a  member  of  the  Local  Organising  Commission,  and  on 
its  l>ehalf,  I  speak  to-night  amongst  all  our  maritime  colleagues 
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in  order  to  thank  the  Minister  of  Marine,  the  General  aide-de- 
camp of  His  Majesty  the  Emperor,  Admiral  Dikoff,  for  all  the 
care  he  has  been  good  enough  to  take  regarding  the  members 
of  the  Congress  ;  Vice  Admiral  Nikonoff,  Maritime  Prefect  of 
Cronstadt,  all  his  assistants,  and  particularly,  Vice  Admiral 
Kniasef,  Chief  of  the  Staff,  Vice  Admiral  Bergstroesser,  Com- 
mander of  the  Naval  Port,  and  the  officers  who  conducted  the 
excursionists  through  the  Port.  Not  only  were  they  able  to 
make  all  necessary  arrangements  in  anticipation  with  great 
foresight,  but  they  have  also  arranged  for  splendid  weather  out 
side  and  a  good  and  cordial  atmsophere  inside.     Hurrah  ! 

Vice  Admiral  Bergstroesser  then  aroused  enthusiasm  by 
saying  in  German  how  happy  he  and  his  comrades  were  to 
receive  the  members  of  the  Congress.  Hospitable  traditions  are 
a  point  of  honour  with  the  Russian  nation. 

And  its  marine,  wherever  it  may  be  found,  endeavours  to 
maintain  the  l)est  relations  with  the  sailors  of  other  nations. 
He  concluded  by  drinking  tlie  healths  of  the  members  of  the 
Congress. 

Major  General  Drtgenko  then  gave  the  following  toast  in 
the  name  of  Mr.  de  Timonoff  :  — 

Ladies,  Gcnilrmen, 

.Ml'.  E.A'.  de  Timonoff.  the  President  of  the  Organising  Com- 
mission of  the  Xlth.  International  Congress,  has  asked  me  to 
take  his  place  and  expre.ss  on  his  behalf  his  regret,  notwithstan- 
ding his  sincere  desire,  at  not  having  been  able  to  take  part  in 
this   outing. 

He  had  to  give  it  up  as  the  affirs  of  the  Congress  only  allowed 
liini  the  time  to  accompany  the  excursionists  up  to  the  landing 
stage. 

Mr.  de  Timonoff.  certain  of  the  amia])ility  and  traditional 
hospitality  of  Russians  and  of  the  sailors  of  Cronstadt,  has 
asked  me  to  express  to  our  amiable  hosts,  the  Navy  Club,  —  and 
for  my  part  I  associate  myself  with  all  my  heart  with  this 
sentiment  —  his  profound  gratitude  and  his  desire  for  their 
success,  and  has  asked  me  to  drink  to  the  health  of  the  sailors 
of  CPonstadt.     Hurrah  ! 
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Mr.  ZoLTAN  KoHANYi,  chief  engineer  in  the  Hungarian  Navy, 
had  been  selected  to  reply  to  the  speeches  of  welcome  on  behalf 
of  the  official  delegations  of  the  various  states  represented. 
He  expressed  himself  in  the  following  terms  :  — 

Ladies,  Gentlemen, 

You  will,  I  know,  excuse  me  if  I  am  unable  to  address  you 
in  Russian.  To  my  great  regret  I  am  unable  to  speak  in 
the  language  of  the  country  which  is  receiving-  us  to-day  so 
hospitably. 

On  the  other  hand,  I  cannot  use  my  native  tongue  —  Hun- 
garian —  without  risking  to  be  understood  by  only  two  or  three 
members  of  the  Congress.  I  will,  therefore,  ask  you  to  be 
good  enough  to  allow  me  to  speak  in  German,  which  is  spoken 
l)y  most  of  the  members  present. 

At  this  moment  I  congratulate  myself  on  l)eing  a  sailor  now 
that  we  are  in  the  buildings  of  the  Navy  Club.  As  a  naval 
officer,  it  has  been  my  business  to  travel  throughout  the  world 
during  eighten  years. 

I  remember  that  in  all  the  foreign  ports  we  have  received 
the  warmest  welcome  and  their  inhaljitants  have  always  done 
all  they  could  to  render  our  sojourn  as  agreeable  as  possible. 

The  reception  which  was  accorded  to  us  at  St.  Petersburg 
was  a  brilliant  one.  It  is  exceeded  by  the  welcome  which  has 
been  reserved  for  us  at  Cronstadt,  and,  to  the  hosi)itality  which 
.is  universally  recognised  as  one  of  the  characteristic  features 
of  the  Russian  people,  we  find  joined  the  traditional  hospitality 
of  the  Navy. 

Allow  me,  ladies  and  gentlemen,  to  be  the  interpreter,  not 
only  of  my  compatriots,  l)ut  also  of  all  the  members  of  the 
Congress  here  present,  of  our  gratitude  to  the  Navy  for  its 
cordial  welcome  ;  and  I  beg  to  propose  a  «  Hoch  !  »  for  the 
prosperity  and  the  j)owerful  development  of  the  Russian  Navy. 

Thtse  were  the  only  official  toasts.  A  few  brief  words  were 
then  uttered  in  succession,  Ijy  Mr.  L.  Steiner,  who  gave  ex- 
pression to  the  sentiment  of  gratitude  of  his  Austrian  compa- 
triots, Mr.  Paolo  Marzolo,  Director  of  the  Hydrograpfic  Insti- 
tution of  Genoa,  Rear  Admiral  Chester,  and,  in  conclusion, 
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a  witty  toast  on  l^ehalf  of  the  ladies,  was  proposed  by  Mr.  Van- 
DERLiNDEN.     All  the  speakers  were  warmly  applauded. 

It  was  necessary  to  think  of  returning.  The  members  em- 
l)arkcd  upon  the  Kotline  in  the  midst  of  «  Hurrahs  !  »  and  to 
the  sounds  of  a  last  piece  played  by  the  band  of  the  fleet, 
whilst  a  magnificent  sunset,  which  called  forth  general  admira- 
tion, added  lustre  to  a  beautiful  day  which  had  been  concluded 
all  to  soon. 


On  the  Ladoga  Canals  and  on  Lake  Ladoga 

This  excursion  took  place  simultaneously  with  that  of  Cron- 
stadt  on  Tuesday,  May  20th. /June  2nd. 

The  members  of  the  Congress  embarked  at  S  a.  m.  on  board 
Po'^/j/ec/ui//.  a  screw  steamer  i)elonging  to  the  Schlusselljourg 
Navigation  Company.  Mr.  de  Timonoff,  General  President  of 
the  Congress,  was  present  at  the  departure  and  directed  person- 
ally the  preparations  for  this  excursion  which  he  was  unable  tc 
attend  owing  to  his  time  being  taken  up  by  the  other  work  of  the 
Congress. 

The  first  stop  was  at  the  Nevsky  Works,  which  were  visited 
by  the  excursionists.  The  latter  were  received  by  the  superior 
executive  staff  and  by  Mr.  A.  de  Dreyer,  managing  director, 
Mr.  N.  Kalabin,  Works  Manager,  Mr.  E.  de  Grote.  chief  naval 
engineer,  Mr.  i^.  Staritzky,  chief  mechanical  engineer,  Mr.  D. 
Wourgaft,  head  of  the  metallurgical  department,  Mr.  A  An- 
ehitz,  head  of  the  locomotive  department,  and  by  several  engi- 
neers of  the  works  who  had  been  placed  at  the  disposal  of  the 
members  of  the  Congress.  The  latter  made  a  special  visit  to 
the  naval  yards  where  two  steel  hulls  for  ice-breakers  for  a 
Polar  exi)loration  are  in  course  of  construction  :  they  then  visited 
the  foundries,  electrical  central  generating  and  pneumatic  sta- 
tion, where  the  pumps  are  used  to  supply  the  works  with 
water.  These  vast  works  were  visited  by  means  of  two  small 
trains  hauled  l)y  locomotives. 

A  lunch  was  served  in  the  drawing  office  of  the  works  before 
the  visit  was  commenced.  Before  leaving  the  excursionists  were 
again  invited  to  partake  in  a  stirrup  cup. 

It  is  half  past  eleven  when  they  re-embark,  this  time  on  board 
two  steamers  :  the  Pospiechny  and  a  larger  paddle  steamer,  the 
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Apostol  Pavel  belonging  to  the  Onega  Navigation  Company. 
Other  important  works  were  soon  passed  above  the  Nevsky 
Works,  such  as  the  Alexander  Works,  which  make  the  rolling 
stock  for  the  Moscow  lines,  and  also  the  Imperial  Glass  Works, 
the  foundries  for  the  naval  guns,  spinning  works  and  paper 
works.  The  left  bank  of  the  river  is  more  specially  devoted  to 
industrial  establishments,  no  doubt  on  account  of  the  proximity 
of  the  railway. 

We  passed  frequently  on  the  Neva  trains  of  barges  loaded 
especially  with  timber.  The  barges  used  for  this  kind  of  traffic 
are  generally  in  batches  of  four  which  enables  them  to  be  more 
easily  handled  and  to  go  up  stream.  Of  course  the  barges,  even 
when  empty,  are  hauled  in  single  file,  in  order  not  to  increase 
the  resistance  of  the  stream. 

The  latter  is  of  great  strength  at  certain  narrow  points  along 
the  river  and  one  finds  veritable  rapids  at  Cape  Sviatki,  where 
the  width  is  only  213  meters,  whereas  this  width  exceeds  1,200 
meters  at  the  village  of  Ivanovsky  which  is  only  1  kilometer 
below  that  point.  The  mean  width  of  the  Neva  is  533  meters. 
The  river  has  several  sharp  bends  which,  together  with  the 
variation  in  the  width  and  depth  of  bed,  cause  deposits  to  form 
when  the  ice  comes  down  from  Lake  Ladoga.  The  banks, 
which  are  exposed  to  the  action  of  the  current,  are  very  much 
eroded  in  certain  parts. 

At  12.25  the  two  steamers  passed  abreast  before  the  mouth  of 
the  Ijora.  Lunch  is  commenced  on  board  both  steamers.  At 
1  o'clock  the  mouth  of  the  Tosna  is  .passed  at  a  very  wide  por- 
tion of  the  river  ;  they  then  passed  through  the  rapids  of  Iva- 
novsky. 

The  Pospiechny  had  slowed  up  before  reaching  the  rapids  as 
the  channel  is  too  restricted  to  allow  of  two  steamers  navigating 
abreast.  It  then  increases  its  speed  and  passes  the  Apostol 
Pavel  which  it  soon  leaves  far  astern. 

Lunch  is  finished;  the  sky,  hitherto  covered,  becomes  clearer; 
the  sun  contributes  its  joyous  note  to  the  landscape.  We  pass 
a  wooded  region  with  dunes  of  increasing  height.  These  attain 
to  40  meters  in  height  just  ])elow  Schliissell)Ourg  where  they 
form  the  Preobrajensky  hills. 

At  2.30  we  arrive  at  SchliJssell)ourgh  where  a  rustic  triumphal 
arch  is  erected  with  the  words  «  Welcome.  Soyez  les  bien-venus. 
Willkommen  »  where  a  sympathetic  crowd  is  collected  on  the 
quays.     The  excursionists  leave  the  steamers  and  divide  aR-ain 


—  444  — 

into  two  groups.  The  more  important  group,  which  consists 
of  nearly  200  members,  first  takes  a  walk  along  the  Emperor 
Peter  the  Great  and  Emperor  Alexander  II  canals.  It  then 
re-embarks  on  the  Apostol  Pavel  and  makes  a  fairly  long  excur- 
sion on  Lake  Ladoga. 

The  Emperor  Peter  the  Great  canal  is  the  oldest  of  the  six 
canals  which  are  built  on  the  south  side  of  Lake  Ladoga  and 
which  were  constructed  for  the  purpose  of  protecting  inland 
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navigation  craft  from  the  hurricanes  which  are  encountered  on 
the  lake  itself.  This  canal,  commenced  in  1719.  and  concluded 
in  1731.  was  first  called  the  Ladoga  canal,  and  subsecjuently 
took  the  name  of  its  illustrious  founder.  It  is  111  kilometers 
long  and  has  a  pair  of  locks  at  each  end.  The  available  length 
of  the  lock  is  55  meters  and  the  width  8  1/2  meters  and  there 
are  six  locks  at  Schliisselbourg  and  five  at  Ladoga. 

The  new  Alexander  II  canal,  which  runs  parallel  to  the  first 
one,  and  is  .still  nearer  to  the  lake,  was  opened  to  traffic  in  1866. 
It  has  no  locks  and  the  depth  depends  upon  the  level  of  the 
lake  waters.  Its  width  at  the  bottom  is  25.6  meters,  and  at  the 
water  line  it  is  38  meters  wide  in  ordinarv  times. 
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The  smaller  group  of  excursionists  (about  60)  embarks  on  two 
small  State  steamers  which  go  up  the  Alexander  II  canal,  as 
far  as  verst  14.  The  members  of  the  Congress  notice  the  varia- 
tions in  the  cross  sections  of  the  canal  and  the  means  adopted  to 
protect  the  banks.  There  is  rubble  work  at  the  base,  fascine 
work,  sheet  piling,  driven  piles  with  longitudinal  beams,  fascine 
mattresses  on  the  slope,  cross  sections  with  a  berm,  and  ce- 
mented stonework.  The  banks  are  protected,  especially  on  the 
left  bank,  where  the  haulage  by  horses  is  carried  out.  As  a 
rule,  the  right  bank  on  the  lake  side  is  not  protected  and  the 
rubble  work  is  disturbed  throughout.  The  clayey  nature  of 
the  soil  up  to  about  water  level  happily  restricts  the  effects  of 
erosion*which,  however,  have  become  considerably  more  marked 
since  steam  tugs  have  superseded  horse  haulage. 

At  verst  14  the  excursionists  who  have  landed  follow  the  road 
which  leads  through  the  woods  to  the  great  Bougrovsky  light- 
house on  lake  Ladoga.  They  contemplate,  for  a  moment,  the 
immense  expanse  of  water,  deep  blue,  with  white  horses,  and 
then  they  take  tea  at  the  base  of  the  lighthouse  which  is  at  a 
very  high  elevation,  and  some  of  the  excursionists  mount  the 
interminable  spiral  staircase  in  order  to  admire  ttie  distant  horizon. 

They  return  to  Schliisselbourg  and  embark  on  the  two  large 
steamers  upon  which  dinner  is  served  whilst  they  go  down  the 
Neva  and  they  reach  St.  Petersburg  about  10  o'clock. 


Reception  at  the  Ministry  of  Ways   of  Communication 

The  Minister  of  Ways  of  Communication  and  Mrs.  Schaff- 
hausen-Schonberg-Eck-Schaufuss  gave  a  Garden  Party  from  i  to  7 
on  Wednesday  afternoon  the  May  21st. /June  3rd.  in  honour  of 
the  members  of  the  Congress. 

H.  I.  H.  the  Grand  Duke  Michael  Alexandrovitch  was  pre- 
sent after  having  visited  the  navigation  exhibition  in  the  Con- 
servatoire where  all  the  sections  were  presented  in  turn  to 
H.  I.  H.  by  Mr.  de  Timonoff,  General  President  of  the  Congress. 
H.  I.  H.  the  Grand  Duke  Michael  Alexandrovitch  stood  for  some 
time  upon  the  terrace  which  overlooks  the  gardens  of  the  Mi- 
nistry of  Ways  and  Communications  and  asked  to  have  the 
chiefs  of  the  official  delegations  of  the  various  States  and  many 
members  of  these  delegations  presented  to  him. 
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Mrs.  Schaffhausen-Sehonberg-Eck-Schaufuss  acted  as  hostess 
with  extreme  graciousness. 

Among  the  crowd  of  important  personages  who  were  present- 
ed were  :  His  Excellency  the  Minister  of  Justice  and  Mrs.  E. 
Scheglovitoff.  Prince  Khilkoff,  late  Minister  of  Ways  of  Com- 
munications, Mr.  Brandt,  Principal,  and  the  professors  of  the 
Institute  of  Ways  of  Communication,  Mrs.  &  Mr.  de  Timonoff, 
Mrs.  &  Mr.  Valouef.  Manager  of  the  Northern  Railway,  Admi- 
ral Birileff,  former  Minister  of  Marine,  and  all  the  members  of 
the  official  delegations. 

The  regimental  band  of  the  Horse  Guards  was  installed  on 
the  lawn  and  the  »  Balalaika  »  of  that  Regiment  was  placed 
under  the  verandah,  both  bands  giving  a  ravishing  concert  of 
old  Russian  airs. 

A  buffet  was  installed  in  one  of  the  rooms  where  toasts  were 
proposed.  The  Minister  of  Ways  of  Communication  proposed 
the  health  of  the  Emperor  and  then  that  of  the  members  of  the 
Congress.  Mr.  de  Timonoff  returned  thanks  and  Profes.sor 
Ant.  Smreck  of  the  town  of  Briinn,  Moravia,  pronounced  the 
following-  speech  in  German. 

Excellency , 

Allow  me  also  to  speak  on  behalf  of  the  numerous  persons 
here  present  who  have  come  from  Bohemia. 

During  the  days  we  have  passed  in  the  country  of  the  great 
Russian  people  we  have  had  every  opportunity  of  gauging  with 
admiration  the  startling  progress  accomplished  in  all  branches 
of  public  work,  and  especially  in  the  domain  of  railways  and 
hydraulic  works,  without  mentioning  the  characteristic  Russian 
architecture,  bridge- work,  roads,  etc.  We  have,  above  all, 
admired  in  the  magnificent  capital  of  St.  Petersburg,  the  artis- 
tic buildings  which  have  sprung  up  recently  from  the  earth  as 
if  by  enchantment. 

We  have  bound  ourselves  by  ties  of  friendship  to  our  Russian 
colleagues  and  we  have  learnt  to  appreciate  their  high  scientific 
spirit.  We  have  been  delighted  at  the  way  in  which  they  have 
devoted  themselves  to  enlighten  us  on  all  the  subjects  which 
might  be  of  interest  to  us. 

We  have,  furthermore,  encountered  the  true  Slav  hospitality 
whicli  atteiiiod  its  apogee  in  your  Excellen/.\"s  gi-acious  welcome. 
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Allow  me,  1  beg  you,  to  propose  the  health  of  your  Excellency, 
our  admiral )le  amiihitryon,  and  the  healths  of  all  those  who 
have  worked  under  your  Excellency,  for  the  grandeur  and  the 
])rosperity  of  the  powerful  Russian  nation. 

The  gLiests  then  took  leave  in  rotation  and  the  reception  con- 
cluded at  7  o'clock. 

At  the  Narova  Cataracts  and  at  Hungerburg 

The  excursionists,  about  140  in  number,  left  the  Baltic  Sta- 
tion at  St.  Petersburg  on  Thursday  morning,  22nd.  May/ 
4th.  .June,  at  7.15  by  special  train.  They  took  advantage  of  a 
stop  of  20  minutes  at  the  Gatchina  station  at  8.30  to  breakfast. 
At  11.30  they  got  out  at  Narva  station  where  they  were  received 
by  a  delegation  of  the  Town  Council.  Some  carriages  and  nu- 
merous izvotschiks  transported  them  very  quickly  to  the  falls  of 
Narova  and  to  the  works  which  are  built  near  the  cataracts. 

The  difference  in  level  of  the  bed  of  the  river  was  more  than 
20  meters  on  a  stretch  of  3  kilometers.  The  bed  has  been  con- 
verted into  a  series  of  rapids  and  there  are  two  distinct  falls 
which  are  separated  by  the  Isle  of  Kroenholm.  The  main 
branch  of  the  river  drops  vertically,  but  the  left  branch  drops 
in  three  stages.  The  visitors  were  greatly  struck  by  the  gran- 
diose effect  of  these  impetuous  falls.  They  then  investigated 
the  method  by  which  part  of  these  natural  forces  have  been 
tapped  for  industrial  purposes. 

There  are  three  important  works  at  this  point,  one  of  which 
is  on  the  island  itself.  The  Kroenholm  v,orks  have  three  branch 
canals  from  25  to  30  meters  wide  with  an  average  depth  of  3 
to  5  meters.  Eleven  .Jonval  turbines,  450-1,250  HP.  each,  provide 
a  total  energy  of  8,445  HP.  which  is  transmitted  by  suitable  gear- 
ing. The  buildings  of  these  works  cover  an  area  of  140,000 
square  meters.  Their  plant  consists  of  nearly  462,000  spindles, 
128,000  carding  spindles  and  3,000  looms.  There  are  about 
8,300  workpeople  who  dwell  in  houses  lighted  with  electricity. 
which  form  of  illumination  is  provided  in  all  the  outhouses  and 
dependencies,  as  the  works  possess  an  electric  generating  sta- 
tion. A  hospital  and  pharmacy,  a  maternity  hospital,  two 
.schools,  a  creche  with  40  cradles,  some  baths  and  a  washhouse, 
are  being  erected  for  the  use  of  the  workmen's  families. 

The  two  other  works  for  making  sheets  and  for  spinning,  which 
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forineTrly  belonged  to  Baron  Stiegiitz.  have  a  branch  canal  in 
common,  600  meters  long,  with  a  minimum  width  of  8.2  m.  and 
a  depth  of  1.75  m.,  which  is  divided  into  two  sections,  one  400 
meters  long  and  the  other  150  meters  long.  Turbines  with  the 
necessary  mechanical  transmission  are  installed  and  provide 
1,000  HP.  for  the  sheet  factory  and  2,000  HP.  for  the  spinning 
mill. 

The  party  returned  to  the  town  in  the  carriages  which  had 
l)rought  them  from  the  station.  The  population  of  Narva  gave 
them  a  most  sympathetic  welcome.  Flags  were  hung  out  in 
their  honour  and  the  Town  Hall  was  beflagged  right  up  to  the 
top  of  the  tower  by  which  it  is  surmounted.  A  lunch  awaited 
them  in  the  hall  of  the  Town  Hall. 

As  soon  as  the  members  of  the  Congress  had  taken  their  places 
at  the  tables,  Mr.  T.at.arine,  Mayor  of  Narva,  proposed  the 
health  of  His  Majesty  the  Emperor  of  Russia.  This  toast,  which 
was  received  with  prolonged  applause,  was  accompanied  l)y 
the  Russian  national  anthem,  played  by  the  89th.  Regiment  of 
the  line  which  was  installed  in  an  adjoining  room.  Mr.  Tata- 
rine  then  made  the  following  speech  in  Russian. 

Ladies,  Gentlemen, 

I  am  pleased  to  have  the  honour  of  saluting  the  members  of 
the  XHh.  International  Navigation  Congress  on  behalf  of  our 
city  with  whose  glorious  history  you  are  acrfuainted  and  which 
covers  several  centuries.  I  am  convinced  that  your  visit  will 
contribute  largely  towards  the  development  of  industry  here, 
commensurate  with  the  wealth  of  the  natural  resources  and  the 
fortunate  geographical  situation  of  the  district.  I  hope  that  you 
will  long  i)reserve  an  excellent  remembrance  of  this  excursion 
and  I  raise  my  glass  to  drink  to  the  health  of  the  President  and 
the  Members  of  the  Congress.     Hurrah. 

Mrs.  Eugenie  Tolm.atcheff.  nee  Kari)insky,  then  spoke  as 
follows  in  French  :  — 

Ladies,  Gentlemen, 

Our  President,  Mr.  de  Timonoff,  has  confided  to  me  the  flat- 
tering and  agreeable  task  of  speaking  to-day  on  behalf  of  the 
Organising  Commission  of  the  Congress  and  of  expressing  its 
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deep  gratitude   for  the   cordial  way  in   which  we   have  been 
welcomed. 

The  organisation  of  a  Congress  is  a  very  difficult  and  com- 
plicated task.  It  would  have  been  still  more  difficult  if  the  pro- 
vincial towns  had  not  come  to  our  help  by  forming  Local  Com- 
missions. The  town  of  Narva  was  one  of  the  first  to  respond 
with  enthusiasm  to  the  appeal  of  the  President.  It  formed  a 
big  Commission  by  which  we  have  the  honour  and  pleasure  of 
being  received  to-day.  I  therefore  raise  my  glass  and  drink 
to  the  prosperity  of  the  town  of  Narva  and  of  its  worthy  repre- 
sentatives. 

This  speech  was  very  much  applauded.  Some  inore  impromptu 
speeches  were  than  made.  Amongst  others  may  be  men- 
tioned those  by  engineer  W.  Stavrovski  in  French,  by  Vice- 
Consul  Edw.\rd  Sirigius,  in  English,  by  the  Assistant  of  the 
Mayor  of  Narva,  in  German,  by  Mr.  Scheffler,  editor  of  the 
Narvski  ListoJi  journal,  in  Russian. 

After  lunch  the  members  of  the  Congress  visited  the  Town 
Hall  and  the  historical  curiosities  which  it  contains.  They  then 
visited  an  old  house  which  contains  souvenirs  of  Peter  the  Great, 
and  they  walked  about  the  town.  They  admired  the  interior  of 
the  Caihedrab  the  facades  of  the  old  houses,  the  remains  of  the 
ancient  ramparts,  and  the  picturesque  outlines  of  the  citadel  of 
Ivangorod  which  can  be  seen  on  the  other  side  of  the  river.  The 
sky  got  more  and  more  covered  and  the  weather  finally  became 
ciuite  bad  whilst  heavy  showers  compelled  the  excursionists  to 
seek  shelter. 

About  2  o'clock  they  embarked  on  the  steamer  and  went  down 
the  river  until  they  got  near  its  mouth,  and  shortly  after  3  o'clock 
they  disembarked  afe  Hungerburg.  The  walked  about  the  pretty 
sandy  beach.  The  weather  became  clearer  and  a  pale  ray  of  the 
sun  illuminated  the  sea.  The  Life  Saving  Society  of  Hunger- 
burg then  carried  out  some  experiments  with  life  saving  crad- 
les and  rocket  ai)paratus  which  greatly  interested  the  spectators. 

A  well  served  dinner  awaited  the  members  of  the  Congress  at 
the  Casino.  The  military  Imnd  which  had  accompanied  them 
from  Narva  then  took  up  its  quarters  in  the  gallery  and  cheei'ed 
the  repast  with  its  entrancing  strains.     The  table  of  honour  was 
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presided  over  by  the  Mayor  of  Narva,  as  the  watering-place  of 
Hungerljurg   forms  part  of  the  territory  of  that  municipality. 

When  the  time  came  for  proposing  the  toasts  Mr.  Tatarine 
gave  the  healths  of  His  Majesty  the  Emperor  and  H.  I.  H.  the 
Grand  Duke  Michael  Alexandrovitch.  He  then  drank  to  the 
health  of  the  President  and  the  Members  of  the  Congress. 

Mr.  SvETCHNiKOFF,  harbour-master  of  Narva,  then  briefly 
described  the  importance  of  the  traffic  of  this  port.  He  express- 
ed the  hope  that,  at  some  future  date  when  a  Navigation  Con- 
gress would  again  meet  at  St.  Petersburg,  the  members  of  this 
Congress  might  witness  further  progress  in  the  commercial  acti- 
vity of  the  port  thanks  to  the  works  and  visits  of  the  scientific 
experts  of  all  the  maritime  countries. 

A  french  member  of  the  Congress  then  drinks  to  the  economic 
development  of  Russia. 

Mr.  Van  der  Linden,  chief  engineer,  directeur  des  Ponts  et 
Chaussees  of  Belgium,  in  his  capacity  of  senior  member  of  the 
members  of  the  Permanent  Commission  of  Navigation  Congress 
there  present,  then  thanks  the  ediles  of  Narva  for  their  beautiful 
reception.    A  few  more  speakers  are  then  heard. 

The  banquet  terminates  at  6  o'clock.  The  excursionists  re- 
turn by  boat  to  Narva  where  they  take  the  special  train  which 
had  brought  them  out  in  the  morning.  They  arrive  at  St.  Pe- 
tersburg about  midnight,  enchanted  with  their  interesting  and 
instructive  trip. 

Viborg  and  the  Imatra 

Although  scheduled  to  start  at  7  o'clock  the  special  train  for 
conveying  the  members  of  the  Congress  to  Finland  on  Thurs- 
day 4th.  June  was  detained  nearly  half  an  hour  to  oblige  some 
late  comers,  to  the  great  anxiety  of  the  organisers  who  con- 
sidereU  that  the  day  was  already  too  well  filled  and  that  there 
was  no  time  to  spare. 

On  their  side  everything  had  been  done  in  perfect  order  and 
with  great  simplicity  and  rapidity.  Each  member's  card  was 
checked  on  the  quay  and  stamped   with   the   number  of  the 
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wagon  and  the  seat  to  be  occupied  for  the  journey  during  the 
day  and  for  the  sleeping  berth  during  the  night. 

All  that  was  required  was  to  write  five  figures  and  to  t'heck  it 
on  the  general  list.  Each  one  took  his  place  and  could  walk  up 
and  down  the  corridors  of  the  14  sleeping  cars  in  search  of 
friends  who  had  come  out  to  Russia,  or  of  accjuaintances  which 
had  been  made  since  the  opening  of  the  Congress. 

But  the  precautions  were  quite  superfluous  as  the  organisers 
had  grouped  the  members  of  the  Congress  together  in  nationali- 
ties with  great  tact  and  care. 

Two  or  three  stops  en  route  enabled  the  members  to  comfort 
themselves  with  tea  or  coffee  at  the  buffets  in  view  of  the  bra- 
cing morning  air.  The  nature  of  the  hospitality  offered  by  the 
Finns  was  a*lready  l)eing  experienced.  A  great  hospitality  of 
unsurpassed  generosity.  The  buffets  were  instructed  not  to 
accept  payment  and  everyone  who  offered  payment  was  com- 
pelled to  put  his  money  l)ack  into  his  pocket. 

The  sun  soon  commenced  to  shine  Inilliantly  and  the  Finnish 
scenery,  the  elegant  wooden  houses,  the  graceful  birch-trees,  the 
firs,  the  cork  oaks,  the  mist  in  the  distance,  the  light  and  cheer- 
ful coloured  dresses  of  the  women  and  children  became  more 
and  more  distinct.  When  the  train  stopped,  handkerchiefs 
were  waved,  and  one  could  see  the  cheerful  glances  of  blue 
eyes  so  limpid  and  so  deep. 

At  10.15  the  train  stopped  at  Viborg  station,  have  gained 
15  minutes  on  the  time  lost  in  the  morning.  Nevertheless,  it 
was  necessary  to  hurry.  For  this  reason  there  was  no  reception 
on  the  long  wooden  elevated  quay  where  the  excursionists  were 
awaited  by  Senator  Edv.  Hjelt,  Chief  of  the  Department  of  Com- 
merce and  Industry,  and  by  the  Governors  of  the  Governments 
of  Viborg  and  of  Niilland,  the  members  of  the  Organising  Com- 
mittee of  the  Finnish  Excursion,  headed  by  Mr.  A.  Ahonen,  dis- 
trict superintendent  of  the  State  Railway,  Mr.  E.  Linqvist  ful- 
filling the  functions  of  executive  Committtee  of  the  Siama, 
Mr.  Perrat,  secretary  and  legal  adviser  to  the  Department  of 
Pilotage  and  Light-houses  of  Finland. 

Salutations  were  merely  exchanged.  Proper  acquaintance 
will  be  made  later  on,  and  through  a  wide  avenue  flanked  on 
each  side  by  tall  houses  with  magnificent  shops  on  the  ground 
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floor,  the  party  liiirries  towards  the  explanade  whose  trees  are 
still  covered  with  the  leaves  of  a  late  spring,  and  they  arrive  at 
the  Esplanade  Pavilion  where  lunch  is  laid  on  tables  on  the 
terrace  and  in  two  wings  of  the  building. 
.  A  very  simple  lunch  given  by  the  Town  Council  of  Viborg,  but 
an  exquisite  one.  There  was  especially  a  blue  trout  with  sauce 
Hollandaise,  which  everyone  declared  to  be  unsurpassed  in  their 
experience. 

Mr.  de  Timonoff,  General  President  of  the  Congress,  who 
presided,  had  Senator  Hjelt  seated  on  his  right  and  General  von 
Troil  on  his  left  ;  the  other  excursionists  took  their  seats  in 
the  order  they  pleased.  The  band  of  the  town  of  Viborg  played 
the  Yasa  March  and  continued  to  ])lay  throughout  the  whole  of 
the  meal. 

As  the  chiefs  of  the  Delegations  had  to  be  back  at  St.  Peters- 
burg that  night,  in  view  of  the  Imperial  reception  on  the 
morrow,  it  was  arranged  that  the  speeches  should  take  place 
at  Viborg  and  not  at  the  Imatra.  They  were  sa  numerous  that 
it  was  necessary,  after  all,  to  give  up  coffee. 

Consul  Eugene  Wolff,  Member  of  the  Town  Council,  wel- 
comed the  guests  in  excellent  French. 

On  behalf  of  the  town  of  Viborg,  said  he,  I  welcome  you. 
Thanks  to  the  Navigation  Congress  we  have  been  able  to  receive 
such  a  large  number  of  people  assembled  in  our  city  for  a  few 
fleeting  hours,  and,  without  this  happy  circumstance  of  the 
Congress,  they  would  never  have  probably  found  their  way  here. 

We  trust  you  will  ]ireserve  a  good  rememlirance  of  this  hr\Qi 
excursion. 

Mr.  Wolff  concluded  by  drinking  the  healths  of  the  members 
of  the  Congress. 

Mr.  DE  Timonoff  made  the  following  speech  :  — 

Ladies,  Gcnilemrn, 

When  in  1892  the  receptions  were  organised  for  the  Interna- 
tional Railway  Congress  which  was  held  in  that  year  at  S.  Pe- 
tersburg, a  brilliant  assembly  of  memliers  of  the  Congress 
gathered  together  in  Finland,  like  to-day,  and  we  then  saw  the 
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beauty  of  this  country  unrolled  before  our  eyes,  and  experienced 
all  the  cordiality  of  the  charming  Finnish  hospitality. 

I  like  to  evoke  these  recollections  which  mark  an  ineffaceable 
date  in  the  annals  of  International  Congresses  which  have  been 
held  in  Russia.  When,  at  the  desire  of  my  colleagues  of  the 
Organising  Commission  of  the  Xlth.  International  Congress,  I 
was  placed  at  the  head  of  this  Commission  to  undertake  the 
management  of  the  affairs  of  this  Congress,  I  realised  that 
success  could  not  be  assured  without  the  benevolent  co-operation 
of  Finland.  The  Organising  Commission  thereupon -decided  to 
enter  into  direct  relation  with  the  authorities  of  this  country  in 
the  first  instance  by  correspondence,  and,  subseciuently,  by  the 
intervention  of  a  special  envoy,  Professor  Nerczing,  with  a  view 
to  obtaining  the  permission  to  organise  an  excursion  in  Finland. 

The  results  of  our  relations  with  the  authorities  of  Finland 
have  exceeded  all  our  expectations.  Not  only  was  the  necessary 
permission  accorded  us,  but  the  brilliant  excursion  to  the  Siama 
Canal  and  to  the  cateracts  of  the  Imatra,  so  splendidly  organised, 
have  been  graciously  and  absolutely  gratuitously  offered  to  us 
by  the  Senate  of  Finland. 

The  Government  of  Finland  went  further  than  this.  It  voted 
considerable  funds  to  participate  in  the  Exhibition  Congress  : 
and  we  have  all  been  able  to  see  and  admire  the  wonderful 
collection  of  models,  maps  and  plans  which  illustrate  the  deve- 
lopment and  remarkable  progress  of  navigation  in  Finland 
which  M^ere  exhibited  in  the  Palace  of  the  Conservatoire  at 
St.  Petersburg. 

But  this  was  not  all.  The  Senate  of  Finland,  anxious  to  pro- 
vide you  with  precise  information,  technical  data,  statistics  and 
drawings,  has  published  a  work  on  Navigation  for  your  benefit, 
whose  scientific  value  rivals  its  beauty  of  production,  and  has 
presented  copies  of  this  work  to  all  the  members  of  the  Congress. 

It  is  only  fair,  therefore,  that  the  most  deep  felt  gratitude 
should  take  expression,  and  I  beg  that  you  will  repeat  with  me 
the  words  «  Long  live  Finland  »  with  this  intention. 

Freiherr  von  Coels  von  der  Brugghen  praised  the  Finns 
and  Finland  «  the  country  of  a  thousand  lakes,  the  prosperous 
corner  of  the  great  Russian  Empire  »  in  the  most  eloquent  terms 
and  his  discourse  was  frefjuently  interrupted  by  applause. 
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Mr.  Smrcek,  Austrian  delegate,  then  spoke  as  follows,  in  Ger- 
man :  — 

Ladies  and  Gentlemen, 

It  is  probably  for  the  first  time  to-day  that  most  of  us  set  foot 
on  the  soil  of  the  Grand  Duchy  of  Finland. 

We  find  ourselves  in  the  legendary  country  of  the  thousand 
lakes,  a  country  of  foaming  cascades  w'hich  spray  their  waters 
upon  the  rocky  steps  and  blocks  of  granite.  This  is  a  country 
inhabited  by  a  friendly  people,  intelligent  to  the  highest  degree, 
active  and  full  of  goodwill,  who  are  receiving  us  to-day. 

We  realise  the  trouble,  the  work,  and  the  perseverance  which 
have  been  necessary  to  raise  cheerful  cities  in  such  a  barren 
country  of  the  north,  and  to  provide  it  with  lines  of  communi- 
cation by  rail  and  by  road,  and  also  to  render  the  waterw'ays 
navigable  and  utilize  industrially  the  water  power  provided  by 
nature. 

Allow  me,  ladies  and  gentlemen,  on  behalf  of  the  Austrian 
members  of  the  Congress,  to  w4sh  increasing  prosperity  to  this 
l)eautiful  country,  and  to  express  the  hope  of  a  brilliant  future 
for  the  nation.  Allow  me  again,  on  your  behelf,  to  drink  to  the 
health  of  the  brilliant  and  courageous  corps  of  engineers  of  the 
Grand  Duchy  of  Finland  on  whom,  above  all,  depends  the  econo- 
mic prosperity  of  the  country. 

Long  live  the  Finish  engineers  ! 

Mr.  Ferd.  Stephan.  Counsellor  of  Commerce  at  Viborg.  then 
pronounced  the  following  speech  :  — 

Ladies,  Gentlemen, 

We  have  the  pleasure  of  seeing  among  us  to-day  several  mem- 
bers of  what  we  term  the  fair  sex.  But  this  a]i]ielation  is  not 
sufficient  in  i)resent  times,  at  all  events  it  is  not  sufficient  in 
Finland,  where  the  women  not  only  have  the  vote  but  where 
they  also  compete  with  men  in  several  branches  of  Jiuman 
activity. 

Our  wives  are  members  of  the  Diet  ;  they  study  at  the  Univer- 
sity. We  have  amongst  us  women  doctors,  artists,  commer- 
cial travellers.  Our  banks  and  offices  are  full  of  young  girls 
who  are  employed  on  the  staff,  et-c.  But  if  you  want  to  know 
the  true  Finnish  woman  you  must  seek  her,  here  as  elsewhere. 
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ill  the  bosom  of  the  family  where  she  is  all-powerful  as  wife 
and  mother.  I  sincerely  regret,  that  owing  to  our  not  having 
foreseen  your  visit,  ladies,  that  there  are  no  ladies  here  l^elong- 
ing  to  Finnish  society  to  welcome  you.  Ladies  !  As  the  fatigue 
of  the  journey  have  not  prevented  you  from  taking  part  in  this 
excursion,  the  success  of  which  has  l)een  enhanced  by  your 
presence,  I  hope  from  all  my  heart  that  you  will  be  aljle  to 
come  again  to  Finland  in  order  to  become  acqainted  not  only 
with  the  Land  of  a  Thousand  Lakes  but  also  with  our  women, 
who  will,  lame  sure,  receive  you  very  cordially.  Gentlemen, 
I  beg  you  to  drink  the  health  of  the  ladies  present.     Hurrah  ! 

Mr.  Chargueraud,  Councillor  of  State,  Director  of  Ways, 
Mines  and  Navigation  in  the  Ministry  of  Pul3lic  Works  then 
spoke  on  behalf  of  the  French  members,  his  speech  being  full  of 
humour. 

He  scorned  the  idea  of  wishing  to  make  an  oration  and  res- 
tricted himself  to  defining  in  a  very  succinct  way  the  place  which 
the  Xlth.  Congress  of  Navigation  will  occupy  : 

The  organisers  of  this  Congress,  he  said,  have  devised  an  ex- 
cellent means  to  success.  It  consisted  in  making  the  ladies 
work,  a  sight  never  seen  before. 

Moreover  they  have  found,  as  the  saying  is  a  real  catch  for 
their  Congress,  and  that  catch  is  the  excursion  to  Finland. 

The  municijiality  of  Viborg,  on  the  other  hand,  have  achieved 
another  success  by  providing  this  beautiful,  sunny  spring 
weather  with  which  we  are  not  familiar,  at  any  rate,  not  at 
this  time  of  the  year,  not  even  in  the  south  of  our  country. 

Mr.  Chargueraud  finished,  amidst  applause,  by  raising  his 
glass  in  honour  of  the  members  of  the  Municipal  Council  of 
Viborg. 

Next  Mr.  Maoanzini  delivered  with  some  enthusiasm  a  short 
speech  in  Italian,  the  English  translation  of  which  is  as  follows  : 

Ladies  and  Gentlemen, 

We  are  assembled  here  to  celebrate  a  festival  of  international 
friendship  in  the  midst  of  this  splendid  region  of  the  Thousand 
Lakes,  in  sight  of  an  imposing  waterfall,  in  the  green  woods  ; 
all  of  which  T)rovide  a  rich  feast  for  our  eyes, 
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I  believe,  gentlemen,  that  the  beauty  of  these  enchanted  pla- 
ces, where  the  poetry  of  the  north  is  mingled  to-day  with  the 
climate  of  the  south,  has  only  l^een  surpassed  by  the  sump- 
tuousness  and  the  cordiality  of  the  reception  which  the  noble 
community  of  Viborg  have  been  kind  enough  to  vouchsafe  to  us. 
Be  fully  assured,  you  gentlemen  representing  Viborg,  that  the 
sweet  and  sympathetic  memories  of  this  day  will  ever  remain 
alive  and  fresh  in  our  hearts. 

Thanks  to  Finnish  hospitality  and  the  cares  of  the  organising 
Committees,  we  shall  be  able  to  visit  and  admire  this  beautiful 
country,  which  is  so  little  known,  but  which  deserves  to  be 
visited  and  appreciated. 

In  the  name  of  Italy,  ladies  and  gentlemen,  I  ]jeg  you  to 
drink  in  honour  and  to  the  prosperity  of  Finland,  of  the  Fin- 
nish Senate  and  the  Municipality  of  Viborg. 

Long  live  the  Municipality  of  Viborg. 

A  novel  feature  in  the  proceedings  was  next  witnessed,  when 
a  lady.  Mrs.  Muller,  member  of  the  Ladies  Committee  of  the 
St.  Petersburg  Congress  rose  and  delivered  the  following 
speech  :  — 

Gentlemen. 

I  rise  in  the  name  of  the  ladies  of  the  Xlth.  International  Con- 
gress of  Navigation  in  order  to  voice  our  very  sincere  gratitude 
to  the  Imperial  Senate  of  Finland  for  their  kind  invitation  to 
visit  the  Saima  Canal  and  the  Imatra  Falls. 

We  are  only  at  the  beginning  of  our  trip  in  Finland,  this 
highly  cultured  countrj'-,  inhabited  by  a  hard-working  and  plod- 
ding people,  where  woman  has  succeeded  in  securing  her  place 
among  the  people's  representatives  in  the  Senate,  remaining  a 
good  wife  and  a  model  mother  at  the  same  time. 

We  have  not  yet  been  able  to  enjoy  the  glorious  sight  of  the 
world-wide  famous  Imatra-Falls,  nor  to  admire  the  beauties  of 
the  Saima  Canal. 

But  we  have  already  felt  the  vivid  impression  of  nature  in 
Finland  and  appreciated  the  hospitable  cares  of  the  delegates  of 
the  Imperial  Senate. 

It  is  to  express  our  thanks  to  Mr.  Ahonen  and  Mr.  Lindqvist 
for  the  exceedingly  kind  and  throughtful  reception  they  have 
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prepared  for  us  on  behalf  of  the  Imperial  Senate  of  Finland, 
that  I  raise  my  glass  to  the  prosperity  of  Finland,  the  Finlanders 
and  their  representatives. 
Elekoon!  Suomi !  (Long  live  Finland  !) 

A  final  toast,  by  Mr.  Woutiman,  and  let  us  make  haste,  as  wc 
have  to  depart. 

The  weather  is  beeoniing  more  and  more  threatening  and  cof- 
fee will  be  quite  ready  on  our  return. 

We  embarked  on  two  steamers,  which  shared  between  them 
the  excellent  music  from  Viborg,  and  then  started  on  our  visit 
to  the  Saima  Canal,  as  far  as  the  first  locks. 

We  passed  through  the  harbour  of  Viborg  amidst  loud 
cheers  from  every  corner.  The  boat  then  reached  the  fjord  — 
hedged  in  by  cliffs  —  which  forms  the  bottom  of  the  Gulf  of 
Finland,  where  the  trees  grow  right  down  to  the  level  of  the  sea, 
wherein  their  foliage  and  verdure  are  reflected. 

The  sun  had  quite  disappeared.  A  slight  mist  softened  thi- 
outlines  of  distant  ob.jects  and  imparted  to  the  landscape  a  sad 
look.  It  was  a  picture  of  very  delicate  tints,  mellow  like  those 
of  a  pastel,  and,  at  some  distance,  the  various  shades  of  green 
of  the  new  foliage  seemed  themselves  to  change  to  grey  with  the 
white  stems  of  the  birchtrees. 

Villas  were  dotted  about  everywhere,  amongst  which  the  name 
of  the  Villa  Mon  Repos  of  Baron  de  Nicolai  will  be  remembered, 
where  all  species  of  trees  to  be  found  in  Finland  seemed  to  grow. 

The  canal  of  Saima,  amidst  such  surroundings,  thus  formed 
a  most  picturesque  view.  The  locks  looked  like  decorations, 
like  painted  wings  on  a  stage,  with  the  lock-keepers  gay-  and 
coquettish  houses,  all  covered  with  foliage  and  blossoms.  The 
traffic  there  is  very  brisk.  More  than  thirty  boats,  all  laden 
with  timber.  i)assed  in  less  than  an  hour. 

We  landed  at  .Justila  M^here  there  is  a  flight  of  three  locks, 
which  produce  a  most  curious  impression.  The  boats  hurry 
thither  and  one  can  see  how  perfectly  they  are  adjusted. 

It  is  necessary  to  return  to  Viborg,  where  a  special  train  is 
waiting  for  the  members  of  the  Congress  who  are  obliged  to  go 
back  to  St.  Petersburg,  while  the  rest,  by  far  the  greater  num- 
ber of  those  present,  get  into  the  train  a  few  minutes  afterwards, 
to  go  to  Imatra. 
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A  few  drops  of  rain  had  fallen  on  the  return  journey  to  Viborg 
but  the  weather  again  cleared  and  on  arrival  at  Imatra.  the 
stroll  along  the  famous  falls  could  be  effected  with  perfect  ease. 
All  the  members  of  the  Congress  were  enraptured  with  the  view. 

The  banquet  arranged  by  the  Senate  of  Finland  was  held  in 
the  Imatra  Frills  Hotel,  built  at  a  magnificent  site  and  overlook- 
ing the  falls,  the  guests  sitting  at  small  tables  decorated  with 
exquisite  flowers. 

The  fare  was  sumptuous  as  may  be  judged  by  the  following 
menu  :  — 

BisuLE  i»"K<:ri:vissi:.   F^ktits   F'atks 

RastkiaTs 

TrIITF,    TaVMIXK,    PoMMKS    XATIIii;,    ."^AIC.F,    lilCHE 

Fii.KT  i)E  H(j:rF  I'.KiiKxci-: 

-Mmi  SSI-;  UK  l-'on-;  uras  f.n  liFi.i.K-\'rK,  a  i.'iufal 

PuissiNs  111-:  JlAMiwiruc  lurns 

!<Ar.A[)K  1 1 1':  I, (lis  K 

ASPERGES    I'HAiCMIlS.    SaFCI^S    llnFI -AM  iA  ISF    FT    PoLONAISE 
Pfche    MoXTFFNSIFI! 

Desskhis 


VINS 
I'liiiiii   i:i    SuKlil!^    —  J-!fhx<:asii;lfi!   I'avfxheh*; 
Clafs  JdHAXxisnFHc  —  ( JiAiF af-.Maf.cafx 
(JiAMFAdNF  «   Pi>\i\ii;i;n    » 

MOKA,    bl(,)FKI   lis 

The  cooking  was  excellent,  and  the  wines  of  the  best  vintages. 
The  assembled  company  was  particularly  gay  and  animated. 

The  volumes  of  water  tumbling  over  the  precipice  roared 
below.  Lighted  up  by  electric  searchlights  the  effect  of  the 
foam  at  the  bottom  of  the  falls  was  most  phantastic. 

On  reaching  the  stage  of  toasts,  after  the  Governor  of  Viborg 
had  drunk  the  health  of  H.  M.  the  Tsar  and  of  the  Imperial 
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family,  Senator  Hjelt  in  happily  rhosen  words  spoke  of  his 
country,  a  land  so  full  of  energy  and  of  such  sterling  value. 

This  day,  ladies  and  gentlemen,  said  he,  must  have  fully 
convinced  you  that  our  little  native  country  is  not  an  unculti- 
vated desert. 

The  v^ealth  of  the  country  is  not  very  great ;  on  rocky  ground, 
like  this,  it  is  difficult  to  sow  and  to  reap,  and  the  ground  here 
does  not  hide  such  great  mineral  wealth  as  it  does  in  your  own 
countries. 

But  what  we  have  in  abundance  is  water,  water  which  faci- 
litates transport,  water  that  constitutes  motive  power. 

For  a  long  time  it  was  our  sole  means  of  communication.  We 
have  a  great  liking  for  this  element,  and  we  hope  to  put  it  to  a 
profitable  use. 

I  hope  that  the  Congress,  where  you  have  studied  a  portion 
of  the  working  ways  of  waters,  will  bear  its  fruit  for  our 
country. 

I  have  to  thank  you  for  the  honour  you  have  shown  us,  and 
the  pleasure  you  have  given  us,  by  coming  to  see  Finland  and 
I  raise  my  glass  to  your  health. 

The  whole  hall  resounded  with  the  cheers  that  followed  and 
were  well  deserved,  because  Mr.  Hjelt  had  delivered  his  speech 
with  some  emotion  that  was  truly  touching. 

As  representative  of  Hungary,  Mr.  F.arago  made  the  following 
speech  :  — 

Ladies,  Senator  and  Gentlemen, 

Allow  me  to  say  a  few  words  on  behalf  of  the  Hungarian  dele- 
gates, the  delegates  of  a  nation  that  is  of  the  same  origin  as  the 
Finnish  nation.  Scientific  investigations  have  already  proved 
conclusively  that  these  two  nations  have  branched  off,  more  than 
a  thousand  years  ago,  from  the  same  stem. 

Unfortunately,  the  two  languages  now  differ  so  much  that  w^o 
are  no  longer  able  to  understand  each  other. 

In  the  whole  of  Europe  there  are  but  two  nationalities  of  the 
Finno-Hungarian  race  who  have  maintained  themselves  by  the 
side  of  other  nations  and  collaborate  with  them  in  all  their 
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work,  the  purpose  of  which  is  the  common  development  of  the 
human  race. 

Allow  me,  ladies  and  gentlemen,  to  continue  my  speech  in 
German  and  to  address  my  remarks  personally  to  our  dear  pre- 
sident. 

The  following-  is  an  English  translation  :  — 

Senator, 

Having  come  to  the  Congress  of  St.  Petersburg  with  seventeen 
of  my  countrymen,  we  all  felt  it  our  duty  to  accept  the  kind 
invitation  from  the  Imperial  Senate.  It  was  with  a  keen  plea- 
sure that  we  have  crossed  the  frontier  of  Finland  and  admired 
the  glorious  views  of  your  country  and  the  great  progress  in 
your  civilisation. 

Allow  me,  Senator,  to  avail  myself  of  this  moment,  so  part- 
icularly solemn  for  those  come  from  Hungary,  to  greet  you  in 
the  name  of  a  sister-nation  to  yours  :  allow  me,  besides,  to  tell 
you  that  we  are  enraptured  with  the  superb  reception  you  have 
prepared  in  honour  of  the  members  of  the  Congress  and  that  we 
are  proud  to  see  at  this  gathering  the  Senate  of  Finland  repre- 
sented just  by  you.  Senator,  one  of  whose  daughters  is  married 
to  one  of  our  countrymen.  Finally,  allow  me  to  tell  you  that  in 
this  country  of  a  thousand  lakes,  although  the  conditions  of  its 
climate  may  be  different,  and  there  are  no  vast  and  hot  steppes 
to  be  found  here  as  in  our  native  land,  and  althought  the  tall 
mountains  of  our  own  dear  country  are  here  replaced  by 
majestic  forests  and  by  lakes  of  azure  colour  ;  allow  me,  I  say, 
to  believe  that  we  are  here  at  home. 

Independently  of  the  feelings  that  rise  within  us  as  Hunga- 
rians, I  believe  I  interpret  those  of  all  the  members  of  the  Con- 
gress assembled  in  this  place  w^hen  I  beg  you  to  accept  our  sin- 
cere thanks  for  your  charming  welcome  and  I  call  upon  you, 
ladies  and  gentlemen,  to  raise  your  glasses  to  the  welfare,  pros- 
perity and  the  undisturbed  and  pacific  development  of  the  Fin- 
nish people. 

Long  live  Finland  !     Long  live  the  Finnish  people  ! 

In  the  name  of  the  General  Presidency  of  the  Congress, 
Mr.  Merczyng.  .\ctual  Councillor  of  State.  Engineer  and  Pro- 
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fessor  at  the  Institute  for  Ways  and  Conniiunications,  expressed 
warm  thanks  to  the  Senate  of  Finland  as  follows  :  — 

Senator, 

Ladies  and  Geiiilemen, 

1  had  the  lionour  of  acting  as  intermediary  Ijetween  our  Orga- 
nising Committee  and  the  Imperial  Senate  of  Finland  in  the 
arrangement  of  this  brilliant  excursion,  and  yon  will  allow  me, 
gentlemen,  to  express  our  feelings  of  deep  gratitude.  For  this 
magnificent  reception,  amidst  smiling  woods  and  facing  these, 
perhaps  the  most  beautiful,  falls  in  Europe,  we  are  indebted  to 
the  Finnish  authorities,  to  the  Senate  of  Finland.  I  am  not 
exaggerating  the  impression  it  has  made  on  all  of  us  and  the  feel- 
ings we  all  felt,  when  I  state,  that  the  members  of  the  Xlth.  Con- 
gress will  cherish  imperishable  memories  of  this  glorious  day. 

Long  live  the  Senate  ! 

Long  live  the  Finnish  authorities  ! 

Long  live  the  organisers  of  the  excursion,  Messrs.  Ahonen 
and  Lindqvist ! 

Major  H.^NSEN,  on  ])ehalf  of  the  Swedes  then  delivered  in  Ger- 
man a  speech,  the  English  translation  of  which  is  as  follows  :  — 

Ladies  and  Gentlemen^ 

The  feelings  of  gratitude,  we  are  all  imlnied  with  as  members 
of  the  Congress,  have  already  been  expressed  in  eloquent  terms 
by  the  representatives  of  several  countries.  Allow  me,  never- 
theless, on  behalf  of  the  Swedish  members  who  are  taking  part 
in  this  interesting  trip,  to  render  sincere  thanks  to  the  govern- 
ment of  Finland  and  to  our  Finnish  colleagues  for  the  brilliant 
and  cordial  reception  the  have  given  us.  Solid  ties  attach  us 
Swedes  to  the  inhabitants  of  this  country  of  lakes  and  fairies  ; 
the  two  peoples  are  united  by  memories,  by  a  common  progress 
on  the  path  of  civilisation  and  by  a  common  language. 

We  are  also  enchanted  with  being  able  to  admire  one  of  the 
most  i)eaiitifu]  sights  of  this  superb  country,  and  having  been 
able  to  make  the  ac(|uaintance  of  the  hostesses  and  hosts  who 
have  received  us  in  such  a  charming  manner.  Visiting  the 
Sai'ma  canal  has  also  been  of  great  interest  to  us,  as  one  of  our 
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most  brilliant  Swedish  engineers,  Nils  Ericson,  has  greatly  con- 
tributed towards  the  realisation  of  this  master-piece  of  engin- 
eering of  the  middle  of  the  last  century.  We  have  been  able  to 
admire  a  work,  which  in  spite  of  the  modifications  it  has  un- 
dergone, still  fulfills  completely  its  purpose  and  has  so  much 
enriched  the  country  of  Finland  with  the  benefits  of  water 
communication. 

We  have  not  only  an  agreable  mission  to  fulfil  but  also  a  duty 
to  perform  when  on  this  spot,  on  the  very  banks  of  the  grand 
Imatra  Falls,  which  are,  so  to  say,  the  concentrated  picture  of 
the  power  and  beauty  of  this  country,  we  express  our  sincere 
thanks  to  those  who  have  prepared  for  us  this  reception  and 
raise  our  glass  to  the  prosperity  of  the  Finnish  nation  and  to  the 
health  of  those  of  their  representatives,  who  are  among  us  ! 

Ladies  and  gentlemen,  I  beg  you  to  join  in  hearty  toast 
which  we  Swedes  have  the  honour  to  drink  to  the  Finnish  peo- 
l)le  and  their  kind  representatives  on  this  charming  trip. 

Svenska  Kamrater  !  En  fyra-feldigt  socurted  lefre  for  gende 
Finland  och  for  den  finska  verdumer  och  vanden  !  Lefre  de  ! 

Mr.  Res.\l,  Inspector  General  of  Bridges  and  Roads,  whose 
popularity  as  builder  of  the  Alexander  IIL  bridge  is  great  in 
Russia,  voiced  the  French  sympathies,  and  Mr.  Maganzini  the 
best  wishes  of  the  Italian  members  of  the  Congress  for  Finland. 

Mr.  CoLETTA,  Section  President  of  the  Supreme  Council  of 
Public  Works  in  Rome,  delivered  in  his  turn  the  following 
speech  in  Latin  :  — 

Gracious  Ladies, 
Eminent  Senator, 
Cjrntlemen, 

In  an  assembly  representing  so  many  tongues  you  will  no 
doubt  grant  me  leave  to  make  use  of  the  Latin  idiom  to  render 
thanks.  To  you,  then.  Imperial  Senate  of  Finland,  and  you 
also.  Organising  Committee  of  this  Congress,  I  offer  on  behalf 
of  the  sons  of  Italy  and  of  Rome,  their  capital,  this  tribute 
of  gratitude  and  beg  I  you  all  to  raise  your  glasses  to  the  pros- 
perity of  Finland.     Your  healths  ! 
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Mr.  Leon  Gerard,  on  behalf  of  the  Belgians,  spoke  in  high- 
flown  terms  of  the  great  esteem  the  Finnish  people  have  won 
for  themselves  on  account  of  their  intellectual  culture,  their 
young-  school  of  art,  their  remarkable  legislative  measures  in 
the  interest  of  the  rights  of  women,  the  like  of  which  can  only 
l)e  found  in  certain  States  of  America.  He  pledged  the  ties  of 
affinity  and  good  understanding  between  the  Belgian  and  Fin- 
nish peoples. 

Mr.  DE  JoNGH,  on  l)ehalf  of  the  Netherlands,  Mr.  Bup.endey, 
on  behalf  of  the  city  of  Hamburg,  and  finally  a  representative 
of  England  briefly  wound  up  the  long  and  interesting  series 
of  toasts,  which  were  loudly  cheered  and  during  which  cham- 
pagne flowed  copiously  into  the  cups. 

A  ball  followed  ;  it  was  very  animated,  very  gay.  And  people 
left  to  see  once  more  the  awe-inspiring  falls  and  to  listen  to  the 
wild  music  of  the  torrent. 

At  1  o'clock  in  the  morning,  when  the  guests  returned  to 
the  railway  station  and  lay  down  in  their  berths  in  the  sleeping 
cars,  dawn  began  to  rise  behind  the  rustling  curtains  of  the 
birch-trees,  the  gnarled  oaks  and  the  darkpatches  of  fir-trees. 

What  a  beautiful  country  ! 


Imperial  Reception  at  Peterhof 

\'|SII'     OK      I  UK     CoNCISK.'-JS      TO     PkIKIUKM' 

H.  M.  the  Emperor  granted  to  the  representatives  of  the  Xlth. 
Congress  of  Navigation  the  favour  of  a  solemn  reception,  at  the 
palace  of  Peterhof,  fixed  for  Wednesday  the  22nd.  May,  5th.  June. 

The  guests  were  :  the  first  delegates  of  the  various  States, 
the  Executive  Bureau  and  members  of  the  Permanent  Inter- 
national Committee  of  the  Congress  of  Navigation,  the  Presi- 
dency of  the  Organising  Committee  and  his  secretaries,  the  pre- 
sidents and  vice-presidents  of  the  various  Sections. 

At  10  o'clock  in  the  morning,  those  invited  assembled  at 
the  Baltic  Station  and  took  their  seats  in  a  special  train  which 
started  at  10.20. 

On  arrival  the  court  carriages,  in  a  few  minutes,  conveyed 
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to  the  Palace  the  representatives  of  the  Xlth.  Congress,  who 
were  joined  by  H.  E.  the  Minister  for  Ways  of  Communication 
and  H.  E.  the  Deputy-Minister  of  Marine  as  well  as  the  high 
officials  of  the  Emperor's  Court. 

After  passing  through  all  the  magnificent  suites  of  rooms, 
they  reached  the  reception  room,  an  immense  hall,  magnifi- 
cently decorated,  where  under  the  direction  of  the  High-Marshal 
of  the  Court  they  separated  themselves  into  groups  representing 
the  various  nations.  It  was  understood  that  the  first  delegate 
of  each  country  was  to  be  presented  to  the  Emperor  and  was 
to  do  him  homage  on  behalf  of  his  brother-delegates. 

Punctually  at  noon  H.  M.  the  Emperor  entered  and  the  cere- 
mony took  place  in  accordance  with  the  pre-arranged  pro- 
gramme. After  the  presentations  had  been  made,  His  Majesty 
exchanged  some  words  with  extreme  good  grace  with  the  repre- 
sentatives of  each  nationality,  asking  questions  from  one  and 
another  and  listening  with  marked  interest  to  the  replies  given 
to  his  queries. 

More  than  an  hour  was  spent  in  this  manner  when  H.  M. 
the  Emperor  respectfully  saluted  and  retired. 

The  doors  of  an  adjoining  room  were  then  thrown  open, 
where  tables  were  laid  for  a  sumptuous  repast. 

The  representatives  of  the  Xlth.  Congress  were  invited  to 
take  their  seats  at  the  tables. 

At  the  central  table  the  High-Marshal  of  the  Court,  Prince 
Dolgorouki.  presided  and  had  on  his  right  the  Minister  of 
Greece,  Baron  Quinette  de  Rochemont.  H.  E.  the  Minister  of 
Ways  of  Communication,  Mr.  Brockmann,  chief  of  the  Spanish 
delegation  ;  on  his  left  sat  Mr.  de  Kielmannsegg,  Governor 
of  Lower  Austria,  Admiral  Duplessis  de  Richelieu,  representing 
Siam. 

At  the  neighbourhood  table  H.  E.  Count  Hendrikoff,  Grand- 
Master  of  Ceremonies,  presided  having  on  his  side  Mr.  Du- 
fourny,  General  Secretary  of  the  Permanent  Committee  of  the 
Navigation  Congress,  H.  E.  V.  de  Timonoff,  General  President 
of  the  Congress,  Mr.  Chargueraud,  Dire<*tor  in  the  Ministry  of 
Public  Works  of  France,  General  Petroff,  Section  President  of 
the  Imperial  Council,  etc. 

In  the  course  of  the  meal.  H.  E.  Prince  Dolgorouki  drank 
toasts  to  H.  M.  the  Emperor,  to  the  Chiefs  of  the  States  repre- 
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sented  and  the  members  of  the  International  Permanent  Asso- 
ciation of  Navigation  Congresses. 

Baron  Qiiinettc  de  Rochemont,  as  senior  in  age,  responding 
on  behalf  of  all  those  invited,  drank  the  health  of  H.  M.  the 
Emperor  and  thanked  the  High-Marshal  of  Court  for  the  toast 
just  heard  in  honour  of  the  Permanent  Association. 

At  2  o'clock,  Court  carriages  conveyed  the  representatives  of 
the  Congress  l)ack  to  their  special  train  with  the  same  cere- 
monial as  on  arrival. 

The  next  day,  Saturday  the  23rd.  May/6th.  June,  all  the 
members  of  the  Congress  were  invited  to  visit  the  Imperial 
Gardens  laid  out  by  Peter  the  Great  in  imitation  of  those  at 
N'ersailles,  the  Monplaisir  Palace  and  the  Grand  Palace  at 
Peterhof. 

Boats  were  placed  at  their  disposal. 

But  during  the  night  from  Friday  to  Saturday  a  strong 
blizzard,  following  l)rus(juely  upon  the  warm  days  visited 
St.  Petersburg  and  its  neighbourhood,  covering  with  hoar  frost 
the  flower-beds  on  the  lawns  and  the  new  foliage  of  the  grand 
trees. 

This  blizzard  drove  out  the  tide  to  such  an  extent,  that  the 
water  level  in  the  Neva  fell  as  much  as  5  feet  —  a  phenomenon 
which  had  not  occurred  since  1742  —  and  in  consequence  all 
navigation  was  stopped  and  the  members  of  Congress  had  to 
be  conveyed  by  special  train. 

The  Court  carriages  with  the  coachmen  and  footmen  in 
liveries,  were  waiting  at  the  station  and  in  view  of  the  great 
crowd  of  visitors  other  vehicles  had  also  to  be  pressed  into 
service  in  great  numbers. 

After  visits  to  the  gardens  of  Marly  and  Monplaisir,  a  sump- 
tuous luncheon  was  served  in  the  very  rooms  of  the  Grand  Palace 
where  on  the  previous  day  the  first  delegates  and  members  of 
the  International  Committee  had  been  presented  to  H.  M.  the 
Emperor. 

The  superb  suites  of  rooms  were  then  wandered  through  and 
the  members  of  Congress  returned  to  St.  Petersburg  filled  with 
astonishment  at  the  sights  they  had  seen  and  touched  by  all  the 
acts  of  thoughtfulness  of  which; they  had  been  the  objects  by 
order  of  H.  M.  the  Emperor. 
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The  Congress  Dinner. 

The  traditional  dinner,  at  which  all  members  of  the  Congress 
before  it  closes  gather  together,  took  place  on  Friday  evening 
the  23  May/5  June  in  the  vast  hall  of  the  Naval  Cadets. 

The  General  President,  H.  E.  V.-E.  de  Timonoff,  drank  the 
health  of  the  chiefs  of  the  States  represented  :  Mr.  Dufourny. 
Ceneral  Secretary  of  the  Permanent  Inttrnational  Commission 
and  representative  of  the  Executive  Committee  drank  that  of 
H.   M.  the  Emperor. 

Prince  Khilkoff,  formerly  Minister  of  Ways  of  Communica- 
tions toasted  the  members  of  the  Congress,  and  Mr.  Odiep.,  the 
Swiss  minister  raised  his  glass  in  honour  of  the  ladies. 

After  a  toast  by  General  Weindricii,  Deputy  of  H.  E.  the 
.Minister  of  Ways  of  Communication,  Mr.  M.allet,  member  of 
the  Chamber  of  Commerce  of  Paris  delivered  the  following 
speech  :  — 

Ladies  and  Gentlemen, 

No  doubt  many  of  you  have  asked  the  question  how  it  is  that 
so  many  who  are  not  engineers  practising  in  that  particular 
branch,  or  as  a  matter  of  fact  are  no  engineers  at  all,  attend  this 
Congress,  which  only  deals  with  questions  connected  with  spe- 
cial works. 

Evil  tongues  whisper  into  my  ears,  that  those  people  have  been 
attracted  to  the  Congress  by  the  prospect  of  the  journey  and  the 
hope,  in  reality  surpassed,  of  a  charming  reception. 

Without  shutting  my  eyes  to  the  fact  that  there  is  some  truth 
in  these  allegations  as  regards  those  sentimental  considerations. 
I  am  sure,  others  of  a  more  practical  value  have  intervened,  in 
virtue  of  which  I  represent  here  the  Chamber  of  Commerce  of 
Paris. 

Engineers  do  not  carry  out  works  for  the  sole  purpose  of 
showing  the  activity  of  human  intelligence,  in  one  of  its  most 
splendid  forms,  nor  merely  to  acquire  fame,  nearly  always  well 
earned  but  often  very  costly. 
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Whether  they  drive  piles,  or  construct  drainage  works,  oi* 
build  quays,  locks  or  slips  for  repairing  boats,  these  works  are 
only  means  to  an  end. 

And  the  end  is  to  make  travel  and  transport  quicker,  more 
comfortable,  less  costly  and  more  effective. 

The  results,  which  can  be  appreciated  by  one  without  being 
of  necessity  a  specialist,  we  have  studied  so  far  as  Russia  is  con- 
cerned, first  of  all  in  the  booklets  which  have  been  distributed 
with  an  unusual  and  very  welcome  liberality. 

Next  we  have  seen  those  results  with  our  own  eyes,  as  far  as 
St.  Petersburg  and  its  neighbourhood  are  concerned,  with  a 
certain  amount  of  astonishment,  but  with  profound  and  tender 
satisfaction. 

They  have,  indeed,  proved  to  us  an  economic  development, 
which  cannot  be  gainsaid  and  testifies  to  progress. 

I  wish  very  sincerely,  very  cordially,  that  Russia  having 
passed  through  a  period  of  trials,  her  material  prosperity  should 
assume  the  fullest  dimensions  that  are  in  proportion  to  the 
extent  of  her  territory  and  her  resources,  and  which  are  deserv- 
ed Ijy  the  brilliant  intelligence  of  her  engineers  and  by  the  devo- 
tion they  have  placed  at  the  disposal  of  their  native  country. 

Next,  Mr.  M/aganzini,  Italian  delegate,  drank  the  health  of 
the  organisers,  and  Mr.  I'chida,  the  second  Japanese  delegate, 
toasted  Russia,  finishing  with  the  call  Banzai,  which  was  re- 
peated by  all  the  .Japanese  delegates  present.  Mr.  Belelubski 
raised  his  glass  in  honour  of  the  foreign  engineers,  and  Mr.  Egan, 
a  Hungarian  delegate,  greeted  the  Russian  engineers. 

Mrs.  OCKERSON  concluded,  speaking-  in  English,  as  under, 
with  emotion  and  a  rare  rhetorical  talent,  about  Russian  and 
American   sympathies. 

At  the  urgent  request  of  our  distinguished  President,  Mr.  de 
Timonoff  and  others,  who  sit  at  this  presidential  table,  where 
we  are  honorary  guests,  I  will  make  an  effort  to  respond  to  the 
sentiments  of  goodwill  towards  America,  so  graciously  express- 
ed by  Prince  Khilkoff.  I  am  happy  to  have  one  more  opportu- 
nity to  thank  you,  hospitable  and  generous  Russians,  for  all  you 
have  done  for  your  guests  at  this  great  Congress.  You  have 
l)een  indefatigable  in  ycur  solicitude  for  us,  and  your  efforts 
have  been  crowned  by  signal  success,  with  the  help  of  capable 
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and  charming  beauties,  who  have  never,  not  for  one  moment, 
ceased  to  look  after  our  comfort.  We  cannot  sufficiently  thank 
these  ladies  and  gentlemen.  We  have  travelled  six  thousand 
miles  to  be  M'ith  you  on  this  grand  occasion,  and  every  minute 
has  been  to  us  one  of  joy  without  a  tinge  of  regret.  Even  be- 
fore, our  hearts  were  filled  with  affection  for  the  Russians, 
liecause  at  a  for  us  critical  moment,  your  generous  people  were 
the  first  to  show  us  sympathy.  We  wish  we  could  see  the  hap- 
py day  M'hen  we  should  be  aljle  to  welcome  you  all  on  American 
soil.  At  all  times  in  all  places,  where  our  dear  starspangled 
banner  shall  float,  peace  and  goodwill  to  Russia. 

After  dinner  there  was  a  ball,  led  ])y  General  Wcndrich,  in 
which  all  ladies  and  the  greater  number  of  a.ssembled  guests 
took  part,  and  especially  so  Prince  Khilkoff. 


Excursion  to  the  Baltic  Ports. 

IJi:lsim;i  (His.    IIioa.    Winhai.    Ijuai-. 

The  excursionists,  close  upon  eighty  in  number  emljarked  on 
25  May  7  June  towards  5  o'clock  in  the  evening  on  the  llmene 
and  the  Sainl-Petersbourg  moored  at  the  English  Quay.  The 
two  boats  were  to  take  them  to  the  anchorage  off  Cronstadt,  on 
lioard  the  Transatlantic  steamer  Moskva,  which  drew  too  much 
water  to  be  able  to  steam  up  the  Neva  or  even  to  enter  Cron- 
stadt Bay.  The  excursion  was  under  the  direction  of  State 
Councillor  de  Roummel,  president  of  the  second  section  of  the 
Congress,  who  was  accompanied  by  Rear-admiral  Niedermiiller, 
President  of  the  Committee  of  the  Naval  Volunteer  Fleet  who 
l)laced  the  Moskva  at  the  disposal  of  the  excursionists. 

The  Ibnene  steamed  down  the  grand  Neva,  passed  in  front 
of  the  basins  of  the  Port  of  St.  Petersljurg  and  entered  the  chan- 
nel. In  the  distance,  on  the  wooded  shore  of  the  gulf,  can  be 
seen  the  convent  of  Saint-Sergius,  Strielna,  Mikhailovka,  Renel- 
la,  Peterhoff-Oranienbaum.  Cronstadt  is  approached,  the  sharp 
outlines  of  which  stand  out  l^oldly  in  front  of  a  sky  lit  up  by  a 
glorious  setting  sun  and  remind  us  of  the  picture  of  Venice  as 
seen  from  the  Lido.  Round  the  island,  the  girdle  of  forts,  low 
down  near  the  waterlevel,  resembled  in  the  distance  a  fleet  of 
gigantic  gunboats. 
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Here  we  are  in  the  military  harbour  of  Cronstadt.  Some  clis- 
iance  off  lies  at  anchor,  with  steam  up,  the  ship  awaiting  us. 
The  Moskva  is  a  Transatlantic  liner  of  some  8,430  tons,  engaged 
in  the  regular  service  between  T^ibau  and  New-York,  calling  at 
Rotterdam.  It  is  the  former  Fiirst  Bismarck,  of  the  North-Ger- 
man Lloyd,  built  at  Stettin  in  1891  and  converted  into  an  auxil- 
iary cruiser.  Her  length  is  504  English  feet,  her  beam  57  and 
she  draws  28  feet  and  a  fraction.  Her  engines,  of  16,000  horse- 
power, easily  develop  20  knots. 

A  steamtug  transfers  the  members  of  the  Congress  and  their 
luggage  to  the  Moskva,  where  they  are  received  by  the  com- 
mandant. Captain  Schiekh-Aschiry  of  the  Imperial  Navy  and 
his  officers  to  the  strains  of  the  band  of  the  Volunteer  Fleet. 
The  liner  weighs  her  anchor  while  the  cabins  are  assigned. 
As  there  is  room  for  600  passengers  and  the  fittings  —  at  least 
those  in  the  first  class  —  are  luxurious,  neither  space  nor  light 
having  been  stinted,  everybody  is  very  comfortably  settled. 

The  night  is  superb.  It  remains  light  like  twilight  in 
summer  in  less  northerly  regions.  On  deck,  at  midnight,  one 
could  easily  read  a  newspaper.  Just  in  the  north  a  broad  rose- 
coloured  band  on  a  i^ale  golden  background  marked  the  azimuth 
of  the  sun  ;  it  recalled  the  recent  setting  of  the  orb  and  an- 
nounced the  approaching  dawn.  The  sea  was  very  calm  and 
remained  of  a  greenish  hue  of  a  delicate  shade.  No  land  was 
visible  in  the  east,  south  or  w^est  .-only  a  dark  line  on  the  lit-up 
side  of  the  sky  marked  on  the  farthest  horizon  the  coast  of  Fin- 
land. 

When  the  passengers  reappear  on  deck  the  next  morning, 
Monday,  Helsingfors  is  in  view,  and  the  Moskva  proceeds  with 
prudent  caution  slowly  in  a  sea  dotted  with  numerous  «  scher- 
res  »,  1.  e.  tiny  islets  of  granite,  like  everywhere  on  the  Finnish 
coasts.  At  10  o'clock  we  steam  through  the  narrow  passes  of 
the  fortress  of  Sveaborg  ;  a  quarter  of  an  hour  later  we  drop  an- 
chor in  the  middle  of  Helsingfors  Roads  enclosed  on  every  side 
either  by  the  coast,  or  wooded  islands,  or  large  blocks  of  granite 
appearing  amongst  the  tall  trees.  One  could  imagine  oneself  at 
the  centre  of  a  vast  lake,  nearly  circular  in  outline,  but  with 
very  irregular  edges.  The  city  and  its  environs  present  an  ad- 
mirable scenery. 

The  members  of  the  Congress  embark  on  a  small  government 
steamer,  the  Jupifer  at  H  o'clock,  which  takes?  them  on  a  trip 
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round  the  Kronbergsfjarden  and  the  Norra  haninen,  where  some 
men-of-war  can  be  seen,  cruisers  or  despatch  boats,  torpedo- 
l)oats  and  torpedo  destroyers.  In  the  distance  the  cannon  is 
booming  ;  it  is  the  artillerymen  of  Sveaborg  who  are  at  practice 
firing  upon  a  moving  target.  After  having  steamed  round  the 
Skatudden,  the  passengers  land  at  the  bottom  of  the  Sodra  ham- 
nen.  on  the  Alexandra  Quay  close  to  the  Salutorget,  where  they 
are  received  by  the  Governor  of  the  province  of  Nyland.  Num- 
erous «  akaras  »  await  them  here  for  a  drive  about  the  town  as 
far  as  the  Djurgarten  ;  they  drive  round  the  lake  and  return  to 
the  harbour  to  mount  the  heights  of  Brunnspark,  from  which 
the  view  of  the  sea  and  islands  is  really  fairylike.  A  luncheon 
is  offered  to  the  Congress  by  the  State  of  Finland  in  the  Brunns- 
huset  (^the  summer  theatre). 

Mr.  Mekheline,  the  retiring  president  of  the  Senate  drank 
the  health  of  the  Tsar  of  Bussia  and  the  chiefs  of  the  nations  re- 
presented at  the  Congress.  This  toast  was  very  much  applauded. 

Mr.  Mekheline.  continuing  his  speech,  said  in  substance  :  — 


Gentlemen, 

You  have  arrived  at  Helsingfors  at  a  time  when  the  city  does 
not  present  its  usual  animation,  because  there  are,  so  to  speak, 
no  inhabitants  left.  The  Whitsuntide  holidays,  coinciding  with 
the  beginning  of  summer,  have  tempted  everybody  into  the 
country.  This  is  the  reason,  why  this  locality,  so  animated  as 
a  rule,  is  to-day  so  deserted. 

I  believe  that  the  geographical  position  of  Helsingfors  is  wor- 
thy of  your  attention.  On  mounting  to  the  astronomical  obser- 
vatory, from  which  the  sea  and  the  coasts  can  be  seen  as  far  as 
the  eye  can  penetrate,  you  have  been  able  to  see  a  short  time  ago 
that  the  city  has  three  ports  and  an  extensive  anchorage,  shelter- 
ed by  the  islands  against  the  storms  of  the  open  sea.  Towards 
the  east  and  toM^ards  the  west,  thousands  of  tiny  islands  form  a 
shelter  along  the  coast  protecting  the  small  coasting  vessels. 
You  will,  therefore,  notice  that  nature  has  greatly  favoured  the 
capital  of  Finland  in  respect  of  the  conditions  of  the  shipping 
trade. 

The  sea  does  not  ))resent  itself  to  our  eyes  as  an  abyss,  but  as 
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a  wide  road  which  facilitates  our  intercourse  with  other  towns. 
It  only  takes  twenty-four  hours  from  here  to  Stockholm,  in  thir- 
ty-six or  forty-five  hours  you  can  get  to  Copenhagen  or  Lubeck, 
and  in  a  few  days  you  can  reach  the  English  ports.  It  is  not 
only  merchandise  that  we  are  able  to  exchange  thanks  to  navig- 
ation. The  passengers  bring  us  new  ideas  also,  things  often 
more  precious  than  the  rest. 

Your  Congress  is  one  of  those  manifestations  of  international 
intercourse  which  characterise  and  do  honour  to  the  times  we 
live  in.  The  representatives  of  various  races  offer  each  other  a 
helping  hand,  they  enlighten  one  another,  they  work  in  com- 
mon at  the  solution  of  problems  which  are  of  interest  to  all  man- 
kind. Congresses  help  to  banish  from  the  civilised  world 
exaggerated  forms  of  nationalism  and  chauvinism  ;  bonds  of 
friendship  are  tied  at  them  between  country  and  country.  In 
one  word,  technical  or  economical  congresses  tend  to  realise 
that  beautiful  dream  which  is  called  the  fraternization  of  peo- 
ples and  universal  peace. 

The  speaker  then  entered  upon  considerations,  as  to  the  method 
of  organising  international  Congresses  which  he  would  like  to 
see  more  democratic.  To  admit  to  them  men  who  work  with 
their  hands  so  that  they  might  mingle  with  the  technical  experts, 
that  would  be  to  work  in  the  direction  of  social  evolution. 
Mr.  Mekheline  then  finished  his  speech  with  the  following 
words  :  I  thank  you  for  having  come  to  Helsingfors  and  regret 
that  your  visit  is  so  short.  I  raise  my  glass  in  honour  of  our 
guests  and  all  the  nations  represented  here. 

Mr.  V.  .J.  DE  RouMMEL  replied  as  follows  :  — 


Gentlemen, 

It  is  now  the  second  time  that  the  Xlth.  International  Congress 
of  Navigation  is  enjoying  the  hospitality  of  Finland. 

In  the  name  of  the  Organising  Committee  I  thank  Helsingfors 
for  the  handsome  reception  prepared  for  us.  I  am  sure  I  am 
voicing  the  sentiments  of  all  the  members  of  the  Congress  when 
I  raise  my  glass  to  the  ])rosperity  of  the  Grand-Duchy  of  Finland 
and  the  beautiful  city  of  Helsingfors. 
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These  words  were  received  with  long  continued  applause  and 
then  Mr.  Michaelis  of  Breslau  made  the  following  speech  in 
German  :  — 

I  take  the  liberty  to  speak  on  behalf  of  all  the  foreign  mem- 
bers of  the  Congress  wlio  have  come  from  all  parts  of  the  globe 
to  get  to  know  Russia.  The  visit  to  your  beautiful  country  and 
this  magnificent  city  is  now  coming  to  end.  This  sun  which 
shines  on  us,  your  amiable  reception,  the  beauty  and  cleanliness 
of  this  city,  so  much  favoured  by  nature  and  architecture,  all 
these  are  to  us  subjects  that  enrapture.  Intellectual  culture  has 
here  been  pushed  very  far  ;  in  many  points,  you  have  even  out- 
distanced us.  You  have  given  your  women  the  right  of  sitting 
in  parliament,  and  your  University  is  frequented  by  four  hun- 
dred young  girls.  We  are  learning  here  something  to-day.  It 
is  for  this  that  we  thank  you  from  all  our  hearts  and  wish  you 
still  greater  prosperity. 

For  Finland,  for  Helsingfors  and  for  your  Senate  !  Hurrah  ! 

'  Mr.  N.A.UDE,  of  Lille,  added  a  few  words.  He  thanked  the 
Committee  w^ho  organised  the  reception  for  having  invited  the 
Finnish  ladies,  and  regretted  that  none  of  the  ladies  belonging 
to  the  Congress  were  present  as  they  had  all  joined  the  tri]i 
down  the  Volga.  Mr.  Naude  in  conclusion  drank  the  health  of 
the  ladies  of  Finland,  and  the  prosperity  of  the  Grand-Duchy 
of  Finland  and  of  the  beautiful  City  of  Helsingfors. 

Mr.  de  Roummel  and  Rear-admiral  Niedermiiller  then  invited 
all  participants  to  come  on  board  the  Moskra.  where  the  wine 
of  honour  was  offered  and  fi  small  dance  was  arranged  on  deck. 
The  invited  guests  went  ashore  shortly  before  five  o'clock  and 
the  Transatlantic  liner  weighed  her  anchor  for  Riga. 

The  Moskva,  having  been  delayed  on  the  way,  did  not  arrive 
off  Riga,  the  next  day,  Tuesday  .June  9th..  till  about  quarter  past 
two  in  the  afternoon.  She  dropped  her  anchor  in  the  bay  about 
3  o'clock  at  about  a  mile  from  the  mouth  of  the  Diina.  Three 
steamtugs.  the  BernmarcJc.  Jacob  and  Beta.  Ijedecked  with 
streamers  and  Inmting,  came  out  to  meet  the  liner  and  took  off 
the  excursionists  to  convey  them  to  Bolderoo  Haven,  where  a 
town-steamer  awaited  them.  The  steamer  made  the  tour  of  the 
Marine  port  of  Riga,  where  already  enormous  piles  of  timber 
could  be  seen,  although  the  proper  timber-port  is  really  situated 
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higher  up  the  river.  The  excursionists  landed  at  5  o'clock  and 
were  conveyed  in  carriages  to  the  Imperial  Garden^  where  the 
representatives  of  the  numicipality  awaited  them  in  the  persons 
of  Mr.  G.  Armitstead,  the  mayor,  and  Messrs.  von  Haffner, 
Erhardt  and  Carll)erg  with  Mr.  Konstantinov,  Chief-Engineer 
of  the  Port  of  Riga  ;  also  the  representatives  of  the  Committee 
of  the  Stock-Exchange,  Messrs.  Larsson,  Kerkovius,  Pabst,  Flei- 
scher and  others.  The  excursionists  had  some  refreshments 
and  then  drove  back  to  see  the  town.  They  were  shown  the 
cathedral,  where  an  organ-concert  was  given  for  their  benefit. 
Other  churches  were  visited,  also  the  Great  Square  and  the  cen- 
tral ciuarter  of  the  Town. 

At  7  o'clock  a  l:»rilliant  reception  was  given  to  them  by  the 
Black-Head  Club  in  the  sumptuous  localities  of  the  famous 
«  Schwarzhaupterhaus  »  (House  of  Blackheads).  Mr.  Wippern 
spoke  on  behalf  of  the  guests  to  thank  the  Blackhead  Club  for 
their  hospitality  to  the  members  of  the  Congress,  who  were  then 
taken  to  see  the  timber  i)ort  up  the  river. 

At  8  o'clock  there  M^as  a  garden-party  at  the  Thorensberger 
Park.  During  the  function,  Mr.  Zveguintseff.  the  Governor 
of  Livonia,  drank  the  health  of  H.  M.  the  Emperor  of  Russia 
'<  the  high-])rotector  of  the  Congress,  which  has  done  us  the 
honour  of  sending  their  delegates  here  ».     The  toa.st  was  cheered. 

Mr.  Ar.mitste.\d,  Mayor  of  Riga,  delivered  the  following 
speech  :  — 

We  are  very  happy  to  see  among  us  the  delegates  of  Western 
Europe.  It  is  towards  that  region  and  towards  its  civilisation 
that  our  eyes  are  directed.  I'nfortimately  your  visit  is  very 
short  ;  l3ut  at  any  rate  you  have  been  able  to  see  something 
here  :  the  timber-port,  the  cathedral,  St.  Peter's  Church,  the 
House  of  the  Blackheads.  And  let  us  hope  you  will  take  away 
with  you  a  good  impression  of  Riga. 

Mr.  V.  J.  DE  RouMMEL  expressed  thanks  on  behalf  of  the  Com- 
mittee of  the  Congress  and  regret  that  circumstances  did  not 
permit  the  members  of  the  Congress  to  stay  longer  in  Riga. 
Messrs.  WrppERN,  Austrian  delegate,  and  Rodjestvensky  also 
spoke. 

The  festivities  lasted  till  aftei-  midnight.     Special  trains  of  the 
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electric  tramway  conveyed  the  excursionists  back  to  the  har- 
bour, where  two  steamers  took  them  back  to  the  Moskva  to  the 
strains  of  a  town  band.  It  was  after  2  o'clock  in  the  morning 
when  the  Transatlantic  liner  weighed  her  anchor. 

On  Wednesday,  June  10,  towards  noon  the  steamer  arrived  off 
Windau.  This  port  sent  ciuite  a  small  flotilla  of  steamtugs  and 
yachts,  all  festive  and  gay  with  streamers  and  bunting,  to  meet 
the  excursionists.  One  of  these  vessels  was  the  Vladimir,  a 
huge  ice-breaker  belonging  to  the  Ministry  of  Commerce  and 
employed  in  regular  service  round  Domesnas  Point.  The  ice- 
breaker took  on  board  the  excursionists  and  proceeded  up  the 
Windava,  followed  by  the  steamers  Neptim,  Solid,  Windava, 
Zarintsa  and  Kolouchan. 

A  timber  port  almost  as  large  as  that  of  Riga  was  crossed  ;  it 
extended  several  kilometers  up  the  river.  At  half  past  one,  the 
trippers  landed  and  got  into  open  carriages  which  took  them  at 
a  fast  trot  round  the  town  and  its  neighbourhood.  The  Vladimir 
then  conveyed  them  back  to  the  right-hand  bank  of  the  river  and 
landed  them  close  to  the  Moscow- Windau-Rybinsk  railway  sta- 
tion. 

A  banciuet  was  then  given  in  the  dining  rooms  of  the  railway 
station.  When  desserts  were  reached,  Mr.WEBELL  von  Kr  ger, 
the  harbour-master,  welcomed  the  guests  in  a  speech  in  Russian 
and  Mr.  P.^ucker  re])lied. 

Mr.  PfSTOLKORS,  engineer  of  Ways  of  Communication  at 
Windau,  spoke  next,  both  in  Russian  and  French.  The  English 
version  of  his  speech  is  as  follows  :  — 

Gentlemen, 

In  welcoming  you  to  the  port  of  Windau  I  hasten,  on  behalf 
of  the  Moscow-Windau-Rybinsk  Railway  Company,  to  express 
our  lively  satisfaction  that  the  members  of  the  Xlth.  Interna- 
tional Congress  of  Navigation,  those  who  have  chosen  the  trip 
from  St.  Petersburg  to  Rybinsk  and  Moscow,  as  well  as  those 
who  have  elected  to  visit  the  Raltic  ])orts.  remain  in  constant 
touch  with  the  railway  system  of  the  Company. 

While  conducting  the  traffic  of  the  regions  of  the  Volga  and 
the  Kama  as  far  as  the  Raltic  Sea  on  a  railway  net  of  more 
than  2,500  kilometers,  the  Company  at  the  present  moment  is 
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making  preparations  to  push  a  line  southwards,  towards  the 
Black  Sea,  the  first  length  of  which,  as  far  as  Vitebsk  and  al)out 
500  kilometers  long  was  opened  a  few  years  ago. 

We  hope,  gentlemen,  that  when  you  come  back  again  to 
Russia  to  attend  another  Maritime  Congress  ere  long,  the 
Moscow- Windau-Rybinsk  Railway  Company  will  be  in  a  posi- 
tion to  take  you  not  only  on  your  trip  from  St.  Peterslmrg  to 
Rybinsk  or  from  Windau  to  Moscow,  l)ut  carry  you  on  their 
own  lines  all  the  way  from  St.  Peterslnirg  to  Kiev,  the  mother 
of  Russian  towns,  as  the  place  is  called  by  the  ancient  chro- 
niclers, and  even  beyond,  to  Odessa,  on  the  old  Pontus  Euxinus 
of  the  ancient  Greeks. 

To  your  healths,  gentlenient  present  belonging  to  the  Con- 
gress, and  also  the  health  of  those  who  have  not  been  able  to 
join  in  our  pretty  excursion. 

Mr.  DE  RouMMEL,  in  French,  and  then  in  Russian,  expressed 
thanks  on  behalf  of  the  Committee  of  the  Xlth.  Navigation  Con- 
gress to  the  representatives  of  the  town,  the  port  and  the  rail- 
way company  for  their  excellent  reception.  He  emptied  his 
glass  to  the  prosperity  of  the  commercial  port  of  Windau,  a 
port  with  a  great  future.  The  speaker  then  toasted  the 
Windau-Moskow  Railway  Company. 

Mr.  Ragoczv  spoke  next  (in  German)   :  — 

Gentle7)ien, 

The  greater  part  of  the  members  of  the  Xlth.  International 
Congress  of  Navigation  have  gone  down  the  Volga,  the  largest 
liver  in  Russia,  and  to  Moscow,  to  the  very  heart  of  this 
grand  country. 

It  is  natural  that  the  majority,  anxious  to  visit  a  new  world, 
have  been  attracted  by  that  unknown  region.  The  wish  to 
know  Russia  and  its  inhabitants  explains  why  you  see  but  a 
small  fraction  of  our  Congress  inside  your  walls.  Although 
we  were  fully  prepared  to  see  many  things  here  that  were  not 
new  to  us,  we  felt  bound  to  accept  your  cordial  invitation.  An 
intercourse  of  centuries  unite  Western  Europe  with  the  ancient 
towns  of  the  Baltic  and  more  than  one  of  us,  when  entering 
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this  port  io-day,  was  able  to  greet  his  own  national  flag. 
It  gives  us  iDleasure  to  state  that  you  have  known  how  to 
safeguard  duly  our  interests  and  that  you  have  received  and 
treated  our  ships  with  many  kind  attentions. 

If  anybody  should  pretend  that  the  Baltic  as  a  dead  sea 
having  lost  its  mundane  economical  importance  picked  up 
by  her  luckier  sister,  the  North  Sea,  our  eyes  have  proved 
to  us  the  contrary  and  convinced  us  that  everything  here  throbs 
with  life  and  movement.  Everywhere,  round  us,  a  brisk  trade 
is  carried  on,  an  intensive  traffic  is  visible  ;  we  see  new  instal- 
lations opened  and  new  ventures  in  preparation  for  another 
spurt.  As  regards  ourselves,  we  shall  not  fail  to  tell  them  at 
home,  that  the  Baltic  Sea  is  not  at  all  dead  :  we  shall  announce 
it  in  a  very  loud  voice  that  a  great  future  is  in  store  for  it  and 
it  will  be  called  upon  some  day  to  play  an  important  part  in 
the  international  traffic. 

By  admiring  here  the  magnificent  port  of  Windau,  its  great 
navigable  river  and  the  new  railway  connecting  the  town 
with  the  centre  of  the  empire,  we  understand  how  the  inland 
navigation,  the  sea-navigation  and  the  railway  cooperate  in 
mutually  fertilizing  their  work.  Here  as  elsewhere,  the  intelli- 
gent collaboration  of  the  Government,  the  Municipality  and  of 
commerce  was  th€  essential  condition  to  bring  about  this  neat 
result.  Consider  yourself  lucky  in  having  the  untiring  activity 
to  reckon  upon  which  your  Government  displays  for  the  im- 
provement of  the  port  of  Windau.  We  all  wish  to  see  these 
efforts  bear  fruit  and  we  generalise  voluntarily  this  unanimous 
wish  by  expressing  a  hope  that  Russia  will  henceforth  enjoy 
a  long  spell  of  peace  and  happiness.    Long  live  Russia  ! 

After  the  banquet  at  Windau.  the  members  of  the  Congress 
divided  themselves  into  two  groups.  One  of  these  consisting 
of  twenty-four  members  took  their  places  in  two  cars  kindly 
placed  at  their  disposal  by  the  Moscow-Windau-Rybinsk  Rail- 
way Company.  They  left  Windau  at  7.50  in  the  evening  and 
arrived  at  Moscow  two  days  after,  on  Friday  at  10  o'clock  in 
the  morning.  They  met  there  the  excursion  party  from  the 
Volga,  who  had  arrived  the  previous  evening  from  Nijni- 
Novgorod. 

The  second  group  consisted  of  those,  who  wished  to  go 
through  the  whole  programme  arranged  for  the  excursion  to 
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the  Baltic. The  members  of  this  group  returned  to  the  Moskva 
after  a  walk  in  Windau  and  on  the  South  Breakwater  of  the 
Entrance  Haven. 

On  Thursday,  .June  11,  at  8  o'clock,  the  Moskva  weighed  her 
anchor  and  started  for  Libau. 

During  the  last  luncheon  enjoyed  on  board  the  liner  Mr.  Bier- 
MANN,  German  Consul  at  St.  Petersburg  and  Don  Manuel 
Maese,  Director  of  the  Works  of  the  Port  of  Tarragona  (Spain), 
drank  the  heath  of  Messrs.  de  Roummel  Senior  and  Junior, 
who  had  so  well  organised  the  excursion. 

At  1  o'clock  the  Moskva  entered  the  fairway  leading  to  the 
commercial  port  of  Libau  and  made  fast  at  the  Reidowz/a 
quays. 

The  Vice-Governor  or  Libau,  Prince  Krapotkine  and  the 
municipal  authorities  stepped  on  board  to  greet  the  members  of 
the  Congress.  The  mayor,  Mr.  Dreyersdorf,  welcomed  them 
and  invited  them  for  the  evening  to  a  banquet  arranged  in 
their  honour  at  the  Kurhaus. 

At  2  o'clock,  the  excursionists  embarked  on  the  ice-breaker 
Ledokol  2,  which  waited  for  them  in  the  winter-harbour  and 
took  them  on  a  trip  through  the  various  basins  of  the  com- 
mercial harbour  and  the  military  port.  They  noticed  the  dry 
docks  situated  on  one  of  the  banks  and  the  Yerjnak,  the  power- 
ful ice-breaker  of  the  Baltic  ports.  At  2.50  arrival  at  the 
torpedo-boat  depot ;  reception  by  Admiral  Grigorovitch,  com- 
manding officer  of  the  military  port,  formerly  captain  com- 
manding the  Tscsarewitch  and  naval  prefect  of  Port  Arthur  at 
the  beginning  of  the  siege.  An  interesting  demonstration  ; 
a  torpedo-boat  is  placed  on  trucks  in  a  floating  dock,  deposited 
on  to  a  track  and  run  up  on  to  the  quay. 

At  3.40  back  to  the  steamer  Ledokol  2  and  de])arture  for 
the  Barrack  Quay.  At  4.20  departure  by  rail  to  the  Naval 
Casino.  At  4.30  visit  to  the  garrison  church,  when  aligthing 
from  the  train  ;  and  after  that  a  brilliant  reception  at  the  Naval 
Casino  by  the  naval  officers  and  their  ladies.  Luncheon  was 
served  to  the  members  of  the  Congress  and  several  toasts  were 
drunk,  especially  that  by  Admiral  Grigorovitch  (in  Russian) 
to  wish  the  members  of  Xlth.  Navigation  Congress  a  i^rosperous 
voyage  and  to  express  a  hope  that  they  carry  away  with  them 
a  good  impression  of  Russia  ;  another  tonst  by  Mr.  de  Roum- 
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MEL,  who  drank  the  health  of  the  naval  officers  and  especially 
that  of  the  Port-Commander  ;  finally  Mr.  Olkhine,  Privy  Coun- 
cillor, drank  the  health  of  the  defenders  of  the  port,  of  its 
liuilders.  as  well  as  that  of  the  ladies. 

Admiral  Grigorovitch  then  drank  the  health  of  the  Tsar 
—  the  military  band  playing  the  Russian  Hymn  —  and  after- 
wards the  health  of  the  menil)ers  of  the  Congress  and  of  the 
Organising  Committee. 

Mr.  WiPPERN  returns  thanks  for  the  great  Russian  hospi- 
tality and  drinks  to  the  prosperity  of  the  navy. 

At  5.30  the  members  of  the  Congress  left  the  Naval  Casino  to 
re-embark  on  the  Lcdokol  2  at  the  Imperial  Landing-Place.  The 
steamer  took  them  back  to  the  winter  harbour,  from  w^here  the 
members  who  were  going  abroad  during  the  night,  about  twen- 
ty in  number,  went  back  on  the  Moskva  to  make  their  prepar- 
ations for  the  departure.  It  was  necessary  to  transfer  their 
luggage  to  the  special  train  which  was  to  convey  them  to 
Eydtkuhnen  ;  then  they  embarked  on  a  steam  launch  which 
conveyed  them  to  the  tramway  terminus  at  the  landing  place  in 
the  town  harbour  and  they  rejoined  at  8  o'clock  at  the  «  Kur- 
haus  »  (the  Town  Casino)  the  other  members  of  the  Congress. 

Grand  bancjuet  of  250  covers  in  honour  of  the  members  of  the 
Congress,  the  Vice-governor,  Prince  Krapotkine  occupying  the 
chair. 

Various  toasts  when  desserts  were  reached.  The  Vice-gover- 
nor drank  the  health  of  the  Tsar,  and  then  that  of  the  dele- 
gates of  the  various  nations  represented  at  the  Congress. 

He  expressed  on  behalf  of  the  Governor  of  Courland,  detained 
at  Mitau,  the  satisfaction  he  felt  to  see  the  members  of  the 
Navigation  Congress  visiting  the  Baltic  ports  and  drank  their 
health. 

The  Mayor  of  Libau.  Mr.  Dreyersdouf.  delivered  the  follow- 
ing speech  (in  German)  :  — 

On  behalf  of  the  town  of  Liljau  1  thank  the  members  of  the 
XI th.  Navigation  Congress  for  the  visit  they  have  paid  us.  Our 
harbour,    although    oT    recent   construction    only,    has   already 
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grown  important,  the  last  returns  showing  a  traffic  of  70  mil- 
lions of  rubles.  An  intense  commercial  activity  has  set  in  at 
our  i)lace  and  the  attraction  of  the  sea  is  the  common  bond 
\\  hich  unites  us  all  in  this  movement.  It  is  with  these  senti- 
ments that  I  raise  my  glass  to  the  health  of  the  members  of  the 
C-ongress. 

Mr.  Mannheim,  Vice-president  of  the  Stock-Exchange  Com- 
mittee then  spoke  (in  English)  :  — 

Those  who  have  come  here  will  have  seen  that  L.ibau  deserves 
a  visit.  The  town  is  not  very  large  but  it  is  in  conuuunication, 
l>y  rail  and  by  sea,  with  the  whole  world.  We  reckon,  there- 
fore, upon  a  much  larger  development  and  wish  that  your  visit 
may  have  a  good  influence.  Hurrah  ! 

Mr.  Naude.  —  The  Congress  was  closed  on  Sunday,  but  the 
festivities  have  continued  and  are  about  to  terminate  on  the 
Baltic  with  this  grand  feast.  Many  of  our  colleagues  have 
preferred  the  trip  along  the  Volga,  but  I  doubt  whether  they 
had  such  a  fine  reception  as  ours. 

Our  trip  has  been  enchanting  ;  we  were  charmed  with  our 
visit  to  Helsingfors,  Riga  and  Windau.  The  goal  of  our  voyage 
is  Libau  and  we  have  seen  here  most  interesting  things  :  we 
have  been  through  your  port,  were  present  at  a  most  interesting 
display  and  have  admired  your  vast  installations.  All  this  has 
touched  us,  but  what  has  touched  us  still  more,  was  your  warm 
reception. 

I  thank,  on  l:)ehalf  of  my  foreign  colleagues,  the  authorities  of 
the  province,  the  town,  as  well  as  those  of  the  navy  and  the 
Stock-Exchange  Committee  and  drink  to  the  prosperity  of 
Libau. 

Mr.  RojDESTVENSKY,  engineer,  thanked  (in  Russian)  the  Ad- 
miral for  the  permission  given  Ijy  him  to  visit  the  military  port 
and  the  Vice-governor  for  the  cordial  reception  of  the  members 
of  the  Congress. 

Mr.  Naude.  —  At  the  moment  of  quitting  the  hospitable  soil 
of  Russia  we  thought  to  send  the  following  telegram  to  His 
Imperial  Highness,  the  Grand-Duke  Michael  Alexandrovitch  :  — 

The  foreign  members  of  the  Xlth.  International  Navigation 
Congress  at  the  moment  of  quitting  the  soil  of  Russia  where 
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they  have  enjoyed  such  sumptuous  hospitality  have  the  honour 
to  beg  your  Imperial  Highness  to  be  good  enough  to  accept  the 
respectful  homage  of  their  v^^armest  gratitude.  (Applause.) 

Mr.  DE  RouMMEL  than  proposes  to  send  the  following  tele- 
gram to  the  Governor  of  Courland  : 

The  members  of  the  Congress  at  Libau  thank  your  Excellency 
for  the  kindness  you  have  shown  them. 
The  proposal  was  agreed  to  unanimously. 

Two  more  telegrams  were  sent  from  Libau,  one  to  the  City  of 
Helsingfors  and  another  to  the  Municipality  and  the  Stock  Ex- 
change Committee  at  Riga,  thanking  them  for  the  good  recep- 
tion of  the  members  of  the  Congress. 

At  12.30  the  excursionists  left  the  «  Kurhaus  »,  some  of  them 
to  go  to  Eydtkuhnen  by  special  train  the  departure  of  which 
was  fixed  for  1.30  in  the  morning,  others  to  si)end  the  last  night 
on  board  the  Moskva. 
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Excursion  on  the  Volga  and  to  Moscow. 

Of  all  the  excursions  figuring  on  the  programme  of  the 
Xlth.  International  Navigation  Congress  that  on  the  Volga  at- 
tracted the  greatest  number  of  members,  so  much  so,  that  the 
list  of  participants,  the  number  of  whom  had  naturally  to  be 
limited,  although  to  a  relatively  high  figure  (200),  was  already 
complete  long  before  the  opening  of  the  Congress.  In  spite  of 
the  bad  weather  i)revailing  during  the  last  days  of  the  session. 


K\cuisi(jii  on   i1k>  Volga. 
A   ]iOi-lioii  of  iliP  Heer  oF  ilie  ("ongi'ess. 

which  induced  several  members  of  the  Congress  to  give  up  the 
idea  of  exploring  a  little  the  Centre  of  Russia,  new  applicants 
enrolled  themselves  in  their  i)laces,  and  the  special  train  wait- 
ing for  the  excursionists  at  the  Moscow  Station  at  St.  Peters- 
i)urg,  towards  7  o'clock  in  the  evening  of  May  25,  was  taken 
almost  by  storm.  Accommodation,  however,  was  found  easily 
enough  on  the  train  because  it  only  implied  a  single  night 
spent  on  the  trip  to  Rybinsk,  where  the  excursion  really  com- 
menced.    The  next  day,  about  11  o'clock  in  the  morning,  Ry- 
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binsk  was  duly  reached.  The  train  stopped  a  few  minutes  at 
the  town  station  where  a  deputation  of  the  local  authorities 
exchanged  civilities  with  the  General  President  of  the  Congress. 
These  finished,  the  train  continued  its  journey  to  the  landing 
place  on  the  l)ank  of  the  Volga,  where  the  excursion  boats  were 
waiting  decorated  with  oriflammes.  There  was  an  entire  scjua- 
dron  of  them  :  the  Graf ,  a  large  vessel  belonging  to  the  Volga 
Navigation  Company,  hired  for  the  excursion,  and  three  boats 
provided  by  the  Ministry  of  Ways  of  Communication.  After 
steaming  half  an  hour,  the  boats  made  fast  in  front  of  the  Holrl 
(If  la  Bourse,  of  Rybinsk,  overlooking  the  riverbank  which  was 
covered  with  a  crowd  awaiting  the  arrival  of  the  members  of 
the  Congress.  To  the  strains  of  a  Ijand  playing  on  the  verandah 
of  the  Exchange,  the  travellers  hurried  on  land  and  a  few 
moments  later  the  members  of  the  large  international  family 
were  all  seated  round  the  tables  in  the  hospitable  hall. 

Mr.  JouR.WLEFF,  Honorary  member  of  Committee  of  the 
Rybinsk  Exchange  delivered  a  speech  in  French,  the  English 
translation  of  which  is  as  follows  :  — 


Lad/PS  and  Gentlemen, 

The  members  of  the  Exchange  and  of  the  Mnnicipal  Council 
of  the  Town  of  Rybinsk  derive  real  pleasure  to  see  the  represen- 
tatives of  so  many  nations  assembled  here,  all  of  whom  are  in- 
terested in  the  development  and  prosperity  of  commercial  in- 
tercourse. 

It  is  for  the  first  time  that  Russia  has  the  honour  to  greet  so 
many  strangers  gatherecf  to  the  International  Congress  of  Navig- 
ation. It  is  perhaps  also  for  the  first  time,  that  the  majority  of 
you,  ladies  and  gentlemen,  have  visited  our  country.  It  is  from 
the  bottom  of  our  hearts  that  we  welcome  you  here,  that  we 
wish  that  your  visit,  although  short,  should  teach  you  to  under- 
stand and  appreciate  our  native  country. 

We  should  have  liked  to  give  you  a  more  brilliant  reception, 
but  our  town  is  very  small  and  our  means  are  limited.  On  the 
other  hand,  we  receive  you  with  open  cordiality,  with  all  the 
sympathy  Russia  is  able  to  show  to  friendly  nations. 
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We  are  proud,  ladies  and  gentlemen,  that  you  have  begun 
your  trip  on  the  Volga  at  Rybinsk. 

Rybinsk  is  the  first  town  on  the  Volga  the  commerce  of  which 
was  already  very  considerable,  comparatively  speaking,  at  the 
end  of  the  XVIIIth.  Century. 

It  is  here  where  the  vessels  of  heavy  l^urthen  stop  that  come 
from  the  Caspian  Sea,  the  basin  of  the  L'ral,  from  ihe  i)rovinces. 
so  rich  in  cereals,  in  the  Centre  and  the  East  of  the  Country. 

It  is  here  where  they  tranship  all  goods  intended  to  be  sent 
on  as  far  as  the  White  Sea  and  the  Baltic. 

The  town  of  Rybinsk  has  contril)uted  very  nuich  to  the  im- 
provement of  the  conditions  of  navigation  Ijy  having  Iniilt  at 
their  own  expen.se  a  harbour  of  refuge  from  the  ice-floes  carried 
Ijy  the  river  in  the  autumn  and  the  l)reaking-up  of  the  ice  m 
the  Volga  in  the  spring. 

The  costs  of  its  construction  have  reached  the  respectable 
sum  of  1,875,000  francs. 

But  the  progress  made  in  the  meantime  in  the  building  of 
vessels  already  calls  for  more  expenditure  and  the  Municipal 
Council  is  at  the  present  time  engaged  in  considering  a  scheme 
for  enlarging  the  harbour  with  a  view  of  giving  access  to  the 
new  large  boats  greatly  exceeding  in  size  those  in  actual  use. 

The  exchange  where  you  are  new  assembled,  gentlemen. 
one  of  the  oldest  buildings  in  the  country,  as  its  dates  from 
1807,  is  a  proof  of  the  size  our  town  had  already  reached  a  cen- 
tury ago. 

The  expenditure  amounts  to  800,000  rubles,  that  is.  to  about 
3,000,000  francs.  When  Peter  the  Great  planned  to  enlarge  his 
empire,  his  purpose  was  not  so  much  to  add  to  its  superficial 
area  as  «  to  open  a  window  towards  Europe  »  as  our  great  i)oet 
Pushkin  expressed  it,  in  order  to  assure  new  outlets  for  the 
commerce. 

When,  in  1703.  he  laid  the  foundations  of  St.  Petersburg,  the 
town  which,  gentlemen,  has  had  the  honour  to  receive  you,  had 
to  rise  out  of  a  swamp  in  a  short  time  and  in  spite  of  all 
obstacles. 

But  the  work  of  this  man  of  genius  was  not  to  finish  there. 
Being  the  master  of  the  coast  of  the  Baltic,  his  idea  was  to  con- 
nect that  seaboard  with  the  centre  of  Russia  in  order  to  join  it 
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with  the  Caspian  Sea,  in  order  to  facilitate  the  transport  of 
cereals  and  of  numerous  other  commodities,  forming  the  great 
wealth  of  the  empire,  to  the  other  European  countries. 

The  water  transport  being  the  most  advantageous,  it  was  first 
of  all  necessary  to  make  inland  navigation  safe,  to  regulate  the 
river  courses,  and  to  make  artificial  ways  to  connect  the  natural 
rivers  routes.  Nothing  escaped  the  acute  discernment  of  his 
vast  intelligence.  But  the  empire  is  great  and  life  is  short.  A 
man's  span  of  life  does  not  suffice  for  carrying  out  such  bold 
.schemes.     His  successors  continued  his  work. 

The  wife  of  Paul  I.,  the  Empress  Mary  was  interested  in  the 
progress  of  navigation.  A  proof  for  this  is  the  name  given  to 
the  water  route  from  Peter.-^burg  to  Rybinsk  :  «  Mariinskaia 
Systema  »,  literally  the  «  Si/strm  oj  Mtirt/  »,  starting  from  the 
Neva  and  ending  at  IV\'l'insk  by  way  of  a  series  of  canals  and 
the  Cheksna. 

These  important  works  were  only  completed  under  Nicho- 
las 11.  and  they  are  still  far  l)chind  the  requirements  to  satisfy 
completely  the  wants  of  the  trade  of  to-day.  The  transport  of 
goods  from  Fiy])insk  to  Petersburg  is  still  far  too  slow.  A 
quicker  transport  would  involve  considerable  expenditure.  We 
shall,  therefore,  not  consider  the  w'orks  comi)leted  until  the 
necessary  improvements  have  been  carried  out  so  that  a  boat 
from  Rybinsk  to  St.  Petersburg  will  not  take  more  than  from 
ten  to  fifteen  days. 

Encouraged  by  the  interest  which  the  other  nations  of  the 
world  take  in  our  jiublic  works,  our  governnn'iit.  we  have  no 
doubt,  will  push  on  with  greater  vigour  the  works  which  are 
wanted  to  ensure  our  commercial  and  industrial  development. 

If  such  a  result  is  achieved,  we  shall  be  indebted  for  it  partly 
to  you,  gentlemen.  And  therefore,  let  me  thank  you  for  it  in 
advance  on  behalf  of  the  members  of  the  Exchange  and  the 
Municipal  Council  of  the  town  of  Rybinsk.  Let  me  express  the 
hope  that  this  visit  will  not  be  your  last  and  that  in  a  few 
years  this  town  will  have  the  honour  to  prepare  for  you  a  more 
brilliant  reception  in  a  new  building,  the  foundations  of  which 
we  hope  to  lay  shortly. 

In  the  meantime,  ladies  and  gentlemen,  let  us  drink  to  the 
l)rosperity  of  friendly  nations,  to  the  development  of  commer- 
cial intercourse,  and  the  rntt-nlr  cordialc  amongst  all  nations. 
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Mr.  \'.-E.  DE  TiMONdFi",  General  President  of  the  Congress 
replied  on  behalf  of  the  members  of  the  Congress  to  the  follow- 
ing effect :  — 

Ladies  and  Gcnllcnwn, 

\X  is  a  particularly  cigreeal)le  duty  I  have  to  i)erfonn,  when  I 
have  to  act  as  the  modest,  but  faithful  and  earnest  interijreter 
of  your  unanimous  admiration  of  the  work  of  the  inhabitants  of 
Rybinsk,  which  we  were  fortunate  enough  to  see  this  morning  ; 
when  I  have  to  announce  loudly  how  proud  we  are  of  the 
honours  conferred  ui)on  the  International  Congress  of  Navi- 
gation and  have  also  to  exi)ress  our  sincere  thanks  for  the  cor- 
dial welcome  with  which  the  two  local  autorities,  the  Munici- 
l>al  C-ouncil  and  the  Exchange  Connnittee.  have  been  good 
enough  to  receive  us  jointly  in  this  town. 

The  Ijrilliant  speech  of  the  Honorable  Mr.  .louravleff.  Chair- 
man of  this  banquet,  has  given  you  a  short  review  of  the  pro- 
gress made  by  Rybinsk  since  its  foundation.  What  beautiful 
conquests  in  the  dominion  of  industry  and  transport!  What 
glorious  strides  in  staking  out  the  career  of  this  inland  port 
since  its  birth  !     What  undoubted  successes  in  the  future  ! 

The  inhabitants  of  Rybinsk  were  right  in  always  having  had 
unshaken  faith  in  the  men  of  their  choice  who  watched  over 
the  cradle  of  this  town,  guided  its  first  steps  and  brought  it  to 
its  maturity. 

As  worthy  sous  of  the  old  Russian  soil,  the  inhabitants  of 
Rybinsk  did  not  content  themselves  with  displaying  their  local 
patriotism  by  imi)roving  their  town  by  means  of  works  carried 
out  on  a  large  scale,  but  they  have  placed  the  clear  perceptive 
faculty  of  their  race  at  the  service  of  the  general  navigation  ; 
and.  while  augmenting  without  intermission  the  wealth  of  the 
nation,  have  by  their  cooperation  with  the  Engineers  of  the 
State  in  carrying  out  the  system  of  canals  .joining  the  Volga 
with  the  Neva,  undoubtedly  accomplished  a  work  of  solidarity 
and  fraternity  of  world-wide  importance. 

The  State  engineers  and  the  representatives  of  commerce  ;ind 
of  towns,  in  our  country,  as  elsewhere,  very  often  join  hands 
cordially  in  the  pursuit  of  the  same  ideal  :  to  fulfil  manfully 
their  duties  as  men  and  citizens,  to  cooperate  to  the  best  of 
their  ability  for  the  common  welfare,  to  preserve  and  enlarge 
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their  legacy  of  iniijroved  ways  of  conimunication.  The  courses 
we  pursue,  however,  are  very  different.  The  engineers,  lied 
up  in  the  bonds  of  a  narrow  hierarchy  and  performing  a  rigor- 
ously defined  task,  devote  all  the  resources  of  their  intelligence 
and  knowledge  to  the  state,  while  the  others  retain  their  liberty, 
their  independence,  and  take  the  initiative  when  bringing  for- 
ward measures  which  are  compatible  with  the  inaterial  necess- 
ities of  existence.  Having  myself  for  a  long  time  worked  hand- 
in-hand  with  these  gentlemen  of  Rybinsk,  I  cannot  but  con- 
gratulate myself  that  circumstances  have  not  prevented  me 
from  being  present  at  these  festivities  presided  over  by  Mr.  .Jou- 
ravleff  to-day,  whose  share  in  promoting  the  prosperity  of 
the  town  of  Rybinsk  is  elociuently  proved  by  the  handsome 
portrait  of  him  which  the  Exchange  Company  have  placed  in 
the  hall  where  we  are  assembled. 

1  should  blame  myself,  therefore,  if  I  did  not  add  my  personal 
tribute  by  expressing  the  ])leasure  I  .feel  in  seeing  in  Mr.  Jou- 
ravleff  the  realisation  of  the  best  aspirations  of  his  fellow- 
citizens  and  I  beg  you  to  wish  sincerely  and  warmly  good  luck 
to  him  and  to  the  town  so  dear  to  him. 

Ml'.  .M  WEii.  chief  of  the  I'iver  police  of  Hybinsk  then  deliver- 
ed the  following  speech  :  — 

1  am  deeply  and  sincerely  moved  by  the  thought  of  being  able 
to  greet  you  and  to  express  to  you  my  best  wishes  on  the  aus- 
I)icious  occasion  of  your  stay  in  the  port  which  it  has  been  my 
duty  to  guard  for  one  and  twenty  years.  Rybinsk  being  the  last 
inland  port  from  which  the  corn  is  despatched  to  our  seaports, 
it  affords  you  an  oi)portunity  to  admire  the  grand  sight  of  in- 
numerable boats  laden  with  our  agricultural  produce  and  form- 
ing a  long  row  of  several  kilometers.  The  fleet  is  not  yet  up  to 
its  full  strength  :  following  the  Volga  from  here  down  to  Nijni- 
Novgorod  you  will  have  occasion  to  meet  many  more  boats  and 
all  that  you  will  be  able  to  see  here  and  elsewhere  will  prove 
to  you,  I  hope,  that,  thank  God.  Russia  is  not  in  a  state  of 
decadency,  that  she  is  not  in  the  throes  of  civil  war,  but  on  -the 
contrary,  her  sons  are  enjoying  peace  and  are  engaged  in  pro- 
ductive work.     Your  truthful  testimony,  gentlemen,  will  con- 
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tradict  the  false  tales  fancied  and  spread  by  certain  journalists 
and  politicians,  who  unfortunately  too  often  draw  sad  but  at 
the  same  time  untruthful  pictures  of  our  internal  life.  I  raise 
my  glass  in  your  honour,  gentlemen,  you  impartial  witnesses, 
whose  declaration  and  assurance  of  all  that  you  are  going  to  see 
on  the  Volga,  this  principal  artery  of  our  navigation,  will  great- 
ly help  towards  establishing  the  truth  about  the  results  of  our 
farmers  work  and  the  progress  made  in  the  means  of  transport 
of  agricultural  produce.    Your  health  ! 

Messrs.  Mallet,  Deking-Dur.\  and  Sanjust  di  Teulada 
then,  each  in  his  turn,  express  thanks  on  behalf  of  the  countries 
thev  represent  to  the  Stock  Exchange  Committee  and  the  Muni- 
cipality of  Rybinsk  for  their  hospitable  reception. 

The  hour  of  departure  is  approaching. 

Before  re-embarking  the  members  of  the  Congress  have  a 
look  round  the  town.  At  last,  the  trip  down  the  Volga  begins. 
The  river,  which  at  Rybinsk  has  not  yet  assumed  its  majestic 
dimensions,  nevertheless  begins  to  attract  more  and  more  the 
excursionists'  attention,  who  are  greatly  interested  in  the  river 
and  the  various  kinds  of  craft  we  meet. 

Unfortunately,  the  somewhat  strong  wind  which  in  the  mor- 
ning seemed  to  have  dispersed  all  the  clouds,  brought  along 
with  it  others,  and  on  their  arrival  at  Yaroslavl  in  the  evening, 
the  travellers  had  to  proceed  to  the  rout  in  the  townhall  in  the 
rain.  The  reception  was  charming.  Mr.  Tchistiakoff.  the 
mayor  of  the  town  delivered  a  speech  of  welcome. 

Mr.  DE  TiMONOFF  replied  to  the  mayor's  words  of  welcome 
as  follows  :  — 

Ladies  and  Gentlemen^ 

I  have  the  very  agreeable  mission  to  thank  the  mayor  and 
municipal  councillors  of  the  town  of  Yaroslavl  on  behalf  of  the 
members  of  the  Xlth.  International  Congress  of  Navigation 
assembled  this  evening  at  this  beautiful  and  hearty  gathering 
and  representing  here  the  various  branches  of  human  activity 
in  connexion  with  navigation.  It  is  a  picture  of  the  working 
world,  the  picture  of  the  world  that  is  not  given  to  dote  on 


—  488  — 

chiineras  or  ulopias.  that  takes  no  interest  in  sterile  discussions  ; 
the  world  that  remains  faithful  to  the  traditions  of  common 
sense,  good  humour  and  good  taste  ;  the  world  that  pursues  its 
furrow  with  its  eyes  fixed  upon  the  ideal  of  progress,  of  frater- 
nity, of  universal  peace.  A  gathering  of  this  kind  is  really  in 
its  proper  place  in  a  town  the  past  of  which  is  bound  up  with 
the  destinies  of  a  great  Russian  prince,  like  Yaroslav  Moudry,  a 
wise  prince  par  excellence,  who  has  laid  the  first  foundations 
of  the  work  of  legislation  of  our  country  in  the  form  of  the  Rus- 
sian Code  of  the  Xlth.  Century,  of  the  «  Russkaya  Pravda  ».  the 
Russian  Truth,  and  was  connected  through  the  matrimonial 
ties  of  his  children  with  the  reigning  houses  of  Sweden,  Poland. 
France,  Hungary  and  other  countries.  The  hours  we  are  able 
to  spend  within  the  walls  of  Yaroslavl  are  unfortunately  too 
short  to  enable  our  friends  from  all  parts  of  the  world  to  form 
an  opinion  about  the  industrial,  scientific  and  artistic  impor- 
tance of  this  town  and  her  province  so  remarkable  for  the  spirit 
of  initiative  and  enterprise  of  its  inhabitants.  But  we  shall  all 
carry  away  a  valuable  remembrance  of  the  impressions  gather- 
ed this  evening  during  our  stay  among  you  and  of  the  excellent 
recei)tion  prepared  for  us  by  the  municipality  of  Yaroslavl.  It 
is  on  behalf  of  the  Xlth.  Congress  of  Navigation,  of  which  I 
have  the  great  honour  to  be  the  spokesman,  that  I  greet  the 
Mayor  and  Municipal  Councillors  of  the  town  of  Yaroslavl  and 
that  I  raise  my  glass  to  wish  her  i)rosperity.  May  the  town 
continue  for  many  years  to  be  the  centre  of  an  industrial,  scien- 
tific and  artistic  life  and  of  fruitful  activity,  the  focus  of  frci- 
initiatives  for  the  greatest  prosperity  of  the  country  ! 

Other  speeches  followed,  notably  those  of  Messrs.   GEimi:L- 

M.VNN.    SlLENY   and    TCHISTI.\KOFF. 

It  was  raining  but  not  sufficiently  to  prevent  the  excursionists 
seeing  something  of  the  town.  It  was  very  picturesciue,  this 
ancien  town,  the  true  centre  of  Russia,  bearing  the  stamp  of 
Russian  antiquity  ! 

The  next  day  at  rather  an  early  hour.  Kostroma  was  reached 
and  after  an  hour's  stay,  during  which  the  Congress  members 
strolled  through  the  town,  they  embarked  on  the  local  steamers 
and  went  to  see  the  Ipatievski  Convent,  the  cradle  of  the  House 
of  Romanoff.  Received  by  the  sui)erior  and  the  monks,  the 
excursionists  visited  the  cathedral  famous  for  its  ancient  jiain- 


J\.osiioiiia.    —  Visii  of  ihe  house  of  ihe  first  Romauolf. 
at  the  Monastery  of  Ipatiefsky. 


—  489  — 

tings  and  a  handsome  iconostase  carved  in  wood,  \hv  niuscuni 
and  lastly  the  house  where  the  first  Romanoff  lived  with  his 
mother  at  the  time  he  was  called  on  the  throne  of  Moscow. 

Something  happened  this  day  that  was  not  prearranged.  Al- 
though the  visit  to  Kostroma  was  included  in  the  programme 
(^f  the  excursion,  it  was  timed  for  such  an  early  hour  that  no 
other  proof  of  hospitality  was  expected  than  a  hai*angue  of  wh'I- 
come,  but  the  Kostromites  managed  to  include  a  bancpiet  to  the 
Congress  members  in  their  town  hall.  And  with  such  cordial- 
ity !  Cabs  and  private  carriages  sent  by  people  wholly  im- 
knowm  to  the  travellers  were  w^aiting  for  them  on  their  i-eturn 
from  the  convent.  A  drive  was  arranged  about  the  town,  visit- 
ing the  principal  monuments  l)efore  the  guests  settled  dowm  to 
the  banquet.  The  latter  was  very  sumptuous  and  very  animat- 
ed. The  health  of  H.  M.  the  august  patron  of  the  Congress 
was  proposed  by  the  Governor  of  the  Province  of  Kostroma, 
General  Veretennikoff,  who  had  practised  for  a  long  time  the 
profession  of  an  engineer. 

Mr.  DE  TiMONOFF,  the  General  President  of  the  Congress 
thereupon  responded  as  follows  :  — 


Jjnlics  (iii'l  ('icnllcni''ii, 

I  beg  your  leave  to  reply  on  your  behalf  to  the  words  of  wel- 
come just  spoken  by  his  Excellency  the  Governor  of  the  pro- 
vince of  Kostroma.  These  words,  addressed  as  they  were  to  a 
Navigation  Congress,  a  body  which  owing  to  its  very  nature  is 
necessarily  in  close  connexion. with  technical  science,  are  of  spe- 
cial significance,  his  Excellency  being  him.self  an  engineer  and 
having  practised  for  a  considerable  time  that  profession  before 
he  accepted  h's  present  administrative  jjost.  The  programme 
of  this  excursion  down  the  \'olga.  moreover,  did  not  include 
the  reception  at  Kostroma.  True,  we  proposed  to  visit  this 
town  to  admire  its  remarkabh-  historical  monuments,  but  vve 
expected  to  do  so  at  such  an  unusually  early  hour  that  it 
did  not  enter  the  Excursion  Committee's  mind  to  reckon  on 
local  hospitality.  The  flattering  attentions  of  which  you  have 
been  the  objects  on  the  ])art  of  the  i)opulation  of  the  town 
of  Kostroma,   who  have  placed  carriages  and  guides  at  your 
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disposal  to  viist  the  town,  as  well  as  the  banquet  now  offered 
to  you  jjy  the  municipality  of  Kostroma,  are  pleasant  sur- 
prises not  only  for  you,  but  even  for  the  President  of  this  Con- 
gress. I  said  «  surprise »,  but  felt  immediately  that  I  was 
wrong,  as  a  moment's  reflection  would  have  prevented  mv 
making  use  of  that  word,  knowing  as  I  do  the  traditional 
hospitality  of  the  inhabitants  of  Kostroma  and  their  go-ahead 
spirit.  These  gentlemen,  faithful  to  their  traditions,  did  not 
wish  to  miss  an  opportunity  of  showing  their  feelings  of  esteem 
and  fraternity  towards  the  representatives  of  the  various  <:oun- 
tries  who  are  taking  part  in  our  excursion.  They  wished  to 
unite  with  us  in  the  work  we  are  carrying  on.  which  is  not 
limited  by  the  boundaries  of  a  country.  Being  convinced  that 
the  progress  resulting  from  the  work  carried  on  by  the  Inter- 
national Congress  of  Navigation  is  destined  to  be  profitable  to 
all  nations  on  the  globe  and  to  improve  more  and  more  the 
social  position,  these  gentlemen  considered  themselves  bound  to 
show  their  sympathy  with  our  great  international  gathering 
and  to  encourage  us  in  our  proper  sphere  of  activity.  Knowing 
how  much  the  advancements  of  science  and  industry  are 
indebted  to  the  beneficial  influence  of  the  good  understanding 
between  nations,  the  source  of  the  world's  peace,  and  also  to 
engineering  science,  the  Kostromites  have  kindly  wished  to 
give  us  one  more  opportunity  to  gather  round  the  table  of 
the  universal  family.  On  ])ehalf  of  the  International  Congre.ss 
of  Navigation  and  its  members  who  are  present  in  such  great 
numbers  in  Kostroma,  I  beg  to  thank  most  cordially  the  inha- 
bitants of  this  town  for  their  spontaneous  and  charming  hospi- 
tality, assuring  them  at  the  same  time  that  our  stay  in  their 
town  will  be  one  of  the  most  enjoyable  memories  of  our  trip 
and  will  contribute  towards  creating,  strengthening  and  deve- 
lojnng  that  good  understanding  among  the  nations,  which  is 
one  of  the  principal  objects  of  our  work.  Long  live  the  town 
of  Kostroma. 

Several  other  speeches  followed  that  of  the  General  President. 
Messrs.  Hecht.  M.ag.anzini  and  Res.\l  find  words  full  of  deep 
sentiment  to  let  the  inhabitants  of  Kostroma  know,  how  charmed 
everybody  was  with  the  reception.  Messrs.  Golov.\noff  and 
R.ASS.^DiNE  spoke  with  warmth  and  conviction  of  the  durable 
impre.ssion  which  the  passing  through  of  the  Congress  will 
leave  in  the  hearts  of  the  Kostromties. 
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According  to  programme  the  boats  should  have  called  at 
two  more  places  this  day,  namely  at  the  village  of  Krasno'u". 
where  an  exhibition  and  sale  of  small  objects  of  gold  and 
silver,  manufactured  by  the  peasants,  was  to  be  improvised 
on  the  landing  stage  ;  and  in  the  evening  the  town  of  Kinechma 
was  to  be  visited.  At  the  first-named  place,  the  foreign  mem- 
bers of  the  Congress  were  very  much  edified  by  an  incident 
which  was  as  much  unforeseen  as  it  was  touching.  The  head 
of  the  district  offered  to  the  Genci'al  President  of  the  Congress 
the  traditional  Russian  «  bread  and  salt  »  and  received  from 
the  latter  the  badge  of  the  Congress. 


The  Coni,'-i-Pss  nienilxn-s  on   ilic  len-are  of  ilip  Exchani;p  ol'  l\yl)insk, 
cliei-iTcl   li\'  ilip  pf'Oplp. 


About  i  o'clock  the  General  Pi'esident  received  a  telegram 
which  was  the  cause  of  our  call  at  Kinechma,  l)eing  of  an 
altogether  particular  character.  Mr.  Priisman.  member  of  Con- 
gress, had  just  died  at  St.  l\'tersl)urg  after  a  short  illness  and 
a  prayer  for  the  repose  of  his  soul  was  announced.  When 
the  boats  stopped  at  Kinechnui,  the  clergy  of  the  cathedral 
were  sent  for,  who  to  the  mournful  tolling  of  the  l)ell  went 
on  the  upper  deck  of  the  Graf.  These  affecting  moments, 
while  prayers  were  chanted  under  a  pale  sky  of  a  spring  night 
and  touching  orations  were  held  in   memory  of  the  deceased 
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by  the  General  President  of  the  Congress  and  Mr.  Germel- 
mann,  one  ot  the  ehief  delegates  of  Germany,  produced  a 
profound  impression  on  all  the  members  of  Congress.     A  few 

minutes  yet and  the  voyage  was  continued  towards  Nijni- 

Novgorod.  One  more  stop  to  visit  a  «  barge  »  constructed  for 
carrying  naphtha,  of  a  tonnage  of  450,000  pouds. 

The  night  and  the  following  morning,  the  last  spent  on  the 
Volga  by  the  excursionists,  were  splendid  :  the  travcllei-s 
crowded  on  deck  to  admire  the  river  and  its  banks  with  the 
beautiful  town  of  Nijni-Novgorod.  The  boats  ])ass  in  front  of 
the  Sormovo  workshops,  the  town  and  go  further  down  the 
Volga  as  far  a-^  the  celebrated  sandljank  called  the  «  Calf-ford  » 
or  Teliatchv  Rrod.  The  promenade  is  slightly  prolonged  in 
order  to  collect  all  the  excursion  boats  together  and  to  make 
fast  at  Nijni  shortly  before  11  o'clock.  After  mutual  introduc- 
tions on  the  landing  stage  of  the  Ministry  of  Ways  of  Commu- 
nication, the  delegates  of  the  local  authorities  stepped  on  the 
deck  of  the  (/>«i,  which  conveyed  the  travellers  to  Sormovo. 
A  train  belonging  to  the  works  took  them  to  the  workshops. 
Work  was  only  carried  on  in  some  of  them  as  it  was  the  dinner 
hour. 

In   one   of   the   shoj)s   an   exquisite   luncheon    was   served. 

When  the  time  of  toasts  arrived,  Mr.  Moscvink,  the  manager 
of  the  works,  in  a  speech  full  of  cordiality  gave  expression  to 
the  deep  satisfaction  the  management  of  the  works  felt  at 
being  able  to  welconie  there  so  many  men  of  distinction, 
engaged  in  navigation,  and  drank  the  health  of  the  members 
of  the  Congress. 

Mr.  ni:  Ti.monoff,  Genera.l  Pi-esidcnt  nf  the  Cnngi'css.  re 
|i]\ing  to  the  manager  of  the  Sormovo  W'irl<shops  thereui)on 
delivered   the  following  sjjeech   :  — 


Ladies  a /id  (rcntlnncn, 

T  have  the  great  honour  to  reply  on  behalf  of  the  Xlth.  Inter 
national    Congress    of    Navigation    to    the    warm    toast    of   the 
Manager  of  the  Sormovo  Company  and  to  express,  very  since- 
rely  and   very   warmlv.   our  gratitude   and   svinnathy   as  well 
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as  our  wishes  to  see  this  large  company  continue  on  thr  path 
of  prosperity  upon  which  it  entered  many  years  ago. 

Navigation  is  intimately  connected  with  the  shipbuilding  and 
engineering  industries  which  supply  the  former  with  the  neces- 
sary means  of  transport.  For  this  reason  the  programmes  of 
excursions  during  former  Congresses  included  visits  to  large 
workshops.  France  has  shown  us  the  Greusot  Works,  Belgium 
the  Cockerill  Company's  establishments,  Germany  the  Krupp 
Works.  The  Organising  Committee  of  the  St.  Petersburg  Con- 
gress considered  it  wise  to  imitate  these  examples.  They  have 
made  it  possible  for  all  the  members  of  the  Xlth.  Navigation 
Congress  to  visit  the  large  shipbuilding  yards  at  St.  F^etersburg, 
such  as  for  instance  the  Nevski  Works,  the  Baltijski  Works, 
the  Poutiloff  Works.  They  are  happy  that  at  least  a  portion 
of  the  members  of  the  Congress  are  to-day  within  the  precin^'ts 
of  the  handsome  workshops  of  the  Sormovo  Company. 

-Although  our  visit  here  is  of  necessity  very  hurried,  owing 
to  the  limitation  of  the  time  at  our  disposal,  the  imi)ressions 
we  are  taking  away  with  us  of  these  works,  where  the  largest 
boats  used  anywhere  in  the  world  on  inland  waterways  are 
constructed,  and  which  have  provided  the  Volga  with  a  large 
share  of  its  passenger  steamers,  tugboats,  barges  and  dredgers, 
are  vivid,  interesting  and  durable.  We  shall  leave  here  with 
the  i)rofound  conviction  that  the  share  of  the  Sormovo  Works 
in  the  development  of  the  Volga  navigation  is  very  great  and 
that  the  future  has  in  store  even  greater  successes  for  these 
works.     These  successes  we  wish  to  them  most  cordially. 

Mr.  Bum,  an  engineer,  then  spoke  as  follows  :  — 

Ln flics  and  (irnllnnrn. 

We  feel  highly  honoured  by  your  presence  in  our  establish- 
ment and  workshops  and  feel  it  our  duty  to  give  expression 
to  the  sincere  feelings  of  pleasure  your  kind  visit  has  given  us. 
Here,  in  our  place,  you  are  on  the  largest  river  in  Europe. 
It  is  our  artery  that  sui)plies  us  with  heat  l)y  bringing  us 
thousands  of  tons  of  naphtha  required  in  our  industry  and 
nourishes  us  with  the  corn  from  its  banks.  But  the  life  you 
may  observe  in  normal  times  on  the  Volga,  such  a  busy  life, 
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^0  full  of  movtmcnt.  is  not  the  work  of  a  few  years  only  : 
it  is  very  ancient  and  nature  has  for  a  long  time  fought  against 
human  will.  It  required  the  cooperation  of  the  labour  of 
centuries  and  the  engineer's  skill  to  accomplish  this  great  work. 
It  required  dredgers,  powerful  steamers  and  all  the  other  craft 
you  can  see  on  these  waters.  Our  works,  which  are  the  largest 
on  the  Volga,  occupy  one  of  the  foremost  places  in  the  develop- 
ment of  its  commercial  movement.  A  large  number  of  our 
boats  are  afloat  on  its  waters.  Up  to  the  present  we  have  built 
more  than  350  vessels  of  different  sizes  and  types.  The  steamer 
Graf  which  has  brought  you  here  was  built  in  our  yard, 
and  was  turned  out  with  seventen  sisterboats  in  one  year  by 
our  works.  The  large  naphtha  boat  you  saw  when  you  arrived, 
is  one  of  eight  l)uilt  last  winter,  when  sometimes  the  thermo- 
meter stood  at  40  degrees  Ijelow  zero  and  a  regular  snowstorm 
was  blowing.  Generally,  when  studying  the  conditions  under 
which  the  Volga  navigation  was  developed,  you  will  have 
before  you  something  different  from  what  you  are  accustomed 
to  see  in  your  own  homes,  but  Ijy  communicating  to  us  the 
results  of  your  large  experience  and  skill,  you  will  be  able  to 
help  us  to  advance  a  few  steps  in  the  art  of  shipbuilding. 
Allow  me,  Ladies  and  Gentlemen,  to  wish  you  best  success 
in  your  researches  which  unite  us  under  the  banner  of  industry 
and  for  the  welfare  of  the  human  race.  I  drink  the  health  of 
the  representatives  of  all  foreign  nations. 

Numerous  speeches  followed,  notably  those  by  Messrs.  Bekii- 
TEREFF,  SiLENY,  Memorsat,  Flamant  and  Hecht. 

In  the  afternoon  we  returned  to  Nijni,  after  having  admired 
the  drill  of  the  Sormovo  fire-brigade,  from  the  deck  of  the 
(iraf  ;  and  as  there  were  three  hours  left  free  until  the  begin- 
ning of  the  rout  promised  for  the  evening  at  the  town  hall,  the 
members  of  the  Congress  hurried  in  small  groups  to  view  the 
town. 

The  reception  in  the  town  hall,  at  which  all  the  members  of 
the  Congress  and  a  large  number  of  the  inhabitants  of  Nijni- 
Novgorod  were  present  in  the  evening,  was  very  animated  ;  the 
rooms  were  decorated  with  flowers  and  plants. 

Mr.  Memousai,  mayor  of  the  town,  addressed  the  members 
of  the  Congress  in  a  Ijrilliant  speech,  in  which  he  dwelt  upon 
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the  important  problems  which  navigation  on  the  Volga  has  to 
solve  in  the  interest  of  conmierce  and  then  welcomed  the  so 
highly  qualified  representatives  of  the  science  and  art  of  navig- 
ation as  were  the  members  of  the  Xlth.  Congress  of  Navigation. 

Mr.V.-E.  DE  TiMONOFF,  the  General  President  of  the  Ci)iigress 
delivered  in  Russian  a  speech  of  which  the  following  is  a  trans- 
lation  :  — 

Ladies  (ind  (Icniliuiicn , 

You  have  come  to  glance,  very  hurriedly,  it  is  true,  at  a 
portion  of  a  navigable  waterway  which  starts  from  the  Baltic 
and  ends  in  the  White  Sea  and  the  Caspian  Sea. 

This  in  an  immense  connecting  link,  loetween  Europe  and 
Asia,  between  north  and  south,  between  the  ancient  world 
and  the  modern  world,  perhaps  also  between  the  world  of 
to-day  and  the  world  of  to-morrow.  Before  the  l)irth  of  history, 
unknown  peoples  have  traversed  the  various  i)ortions  of  this 
mighty  highway  Init  it  was  reserved  to  the  grand  monarch  of 
our  country  to  cut  through  the  isthmus  which  barri'd  the  route 
from  sea  to  sea. 

Honour  and  glory  to  his  memory  ! 

This  is  manifestly  not  the  moment  for  quoting  figures  but  in 
order  to  give  you  some  idea  of  the  importance  of  this  route, 
an  idea  you  have  gathered  on  your  trip  down  the  Volga,  it 
will  suffice  to  tell  you  that  a  great  number  of  steamers  trading 
on  the  Caspian  Sea  have  been  ])uilt  in  shipyards  in  Europe 
and  did  not  get  to  the  place  where  they  to  work,  until  they 
had  traversed,  in  the  heart  of  Russia, the  4,000  kilometers  which 
separate  St.  Petersburg  from  Astrakhan  ;  that,  on  the  other 
hand,  some  sea-dredgers  working  at  the  mouth  of  the  northern 
Diina,  were  built  in  Germany  or  in  Holland  and  got  to  the 
place  of  their  activity  by  passing  along  the  Neva,  through  the 
junction  canals  and  the  river  Diina  itself. 

The  future  in  store  for  this  immense  navigation  route  is  more 
imposing  still.  The  Baltic  branch,  which  some  of  you  visited 
on  your  trip  to  Schlusselburg,  already  forms  what  is  almost 
a  portion  of  the  sea,  barred,  it  cannot  be  denied,  by  the  St.  Pe- 
terburg  bridges,  which,  however  obstinate  their  resistance  may 
l>e,  are  nevertheless  bound  to  give  way,  some  day,  to  the  requi- 
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i'c'iiU'nts  of  coinnierce  and  modern  progress.  The  extension  of 
this  sea-route  northwards,  made  so  easy  by  the  existence  of 
immense  lakes  in  that  region,  is  merely  a  iiuestion  of  time, 
which  I  should  like  to  see  cut  short.  The  southern  l)ranch, 
the  great  and  beautiful  Volga,  has  its  natural  extension  in 
the  immense  river  .Amu-Daria  which  coming  down  from  the 
mysterious  peaks  of  the  Himalaya  Mountains,  on  approaching 
the  Caspian  Sea,  lost  its  way  and  flowed  into  the  Aral  Sea. 
but  which  the  engineers  will  be  able  to  divert  back  into  its 
original  bed. 

And  then,  it  will  be  i)0ssible  to  make  the  trip  from  the  Baltic 
Sea  to  the  Indian  frontier  in  boats  ])elong-ing  to  the  inland 
navigation. 

Having  l)een  oliliged  to  devote  man\-  \  ears  of  my  work 
entirely  to  the  makmg  of  the  princi|)Hl  elements  of  the  conmien- 
cement  of  the  Baltic  branch  of  this  immense  navigation  route, 
it  may  appear  foolhardy  on  my  part  to  consider  schemes  of 
such  magnitude.  But  nothing  is  considered  too  bold  since  the 
work  of  universal  navigation  is  directed  by  the  Association  of 
Navigation  Congresses.  Wherever  this  large  and  delightful 
A.>^sociation  goes,  it  assists,  reinforces,  concentrates  all  efforts 
to  help  forward  the  progress  of  humanity. 

The  «  impossible  »  then:  becomes  an  accomplished  fact  ! 

This  will  account  for  the  enthusiastic  receptions  of  which 
you  were  the  objects  all  along  your  trip  down  the  Volga,  from 
Rybinsk  to  Nijni-Novgorod  .and  which  reached  their  climax 
to-day  in  the  v.elcome  you  received  from  the  municipality  of 
this  last  town. 

The  Municipal  Council  of  Nijni-Novgorod  and  the  inhabitants 
of  this  beautiful  town  are,  moreover,  known  for  the  place  of 
honour  they  occupy  at  the  Congress.  For  my  personal  part, 
I  have  had  the  great  pleasure  of  working  in  Nijni-Novgorod 
at  three  different  Congresses  which  have  assembled  in  this 
town  :  the  National  Congress  of  Commerce  and  Industry  in 
1800,  the  National  Congress  for  Water  Supply  in  1003.  and  the 
National  Congress  of  Navigation,  also  in  1903. 

I  still  retain  the  happiest  memories  of  the  cordial  and  gra- 
cious manner,  in  which  the  members  of  those  gatherings  wero 
received  by  the  Municipality  of  Nijni-Novgorod  and  those  im- 
pressions of  the  past  1  now  meet  again  at  the  splendid  reception 
to-dav. 
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Ladies  and  gentlemen,  I  propose  a  toast  to  the  prosperity 
of  the  town  of  Nijni-Novgorod.  And  I  couple  with  this  toast 
the  name  of  the  mayor  of  Nijni-Novgorod,  Mr.  Alexander  Me- 
morski,  who  personifies  so  well  the  aspirations  of  our  inter- 
national work. 

Mr.  CoLETTA,  Italian  delegate,  then  spoke  in  Latin  to  the 
following  effect  :  — 

Gracious  Ladies, 
Gentlemen, 

Coming  from  the  country  of  Italy  to  the  capital  of  Russia 
on  the  occasion  of  the  Navigation  Congress,  we  were  filled 
with  })rofound  joy  when  this  superb  river,  which  was  known 
by  the  name  of  llha  among  the  Ancients  and  is  called  the 
Volga  to-day,  brought  us  as  far  as  this  town.  Because  we  had 
the  good  fortune  to  be  able  to  admire  the  beauty  and  the 
wealth  of  this  region  and  to  appreciate  the  great  cordiality  of 
its  inhabitants.  It  is  for  this  reason  that  we  express  thanks 
on  behalf  of  a  hundred  towns  of  Italy  to  all  those  to  whom 
we  are  indebted  for  the  i)leasure  of  this  excursion  and  to  you, 
Members  of  the  River  Commission,  as  well  as  to  you,  Members 
of  the  Chamber  of  Commerce.  And  raising  our  glasses,  we 
drink  your  health. 

Mr.  Smrcek,  Professor  at  Briinn  then  delivered  a  speech  in 
Russian,  the  translation  of  which  is  as  follows  :  — 

Ladies  and  Gentlemen, 

Allow  me  to  say  a  few  words  in  this  highly  respected  x\ssem- 
bly  about  the  Margravate  of  Moravia,  in  Austria.  We  have 
come  here  to  gather  fresh  knowledge  generally  and,  in  i^arti- 
cular,  information  with  respect  to  river  and  canal  works. 

At  home  in  Moravia  works  for  the  regulation  of  the  river 
courses  have  been  undertaken  on  a  large  scale  and  a  system  of 
canals  is  to  be  constructed  connecting  the  Danube  with  the  Vis- 
tula, starting  from  Vienna  and  i)assing  by  Bretslaw,  Prerov, 
Oslrov,  as  far  as  Cracow,  and  still  farther  trough  Galicia,  across 
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Lvov  (Lembergi  as  far  as  your  Dniester,  and  finally  from  Pre- 
rov,  in  Bohemia,  as  far  as  the  town  of  Pardiibitz  on  the  Elbe. 
In  this  way,  our  country,  thanks  to  the  canals,  will  be  in  com- 
munication with  the  Black  Sea,  the  Baltic  and  the  North  Sea 
which  will  provide  great  facilities  for  commercial  intercourse 
with  the  Slavonic  countries  as  well  as  with  the  German  States 
and  the  East.  That  is  an  undertaking  of  great  importance, 
because  it  will  develop  our  commerce  and  our  industry  and 
generally,  our  whole  economic  life. 

We  have  come  here  of  our  own  free  will,  with  the  friendly 
feelings  of  good  neighbours,  who  wish  the  Russian  emi)irc,  the 
Russian  people,  her  industries  and  her  commerce,  the  l)est 
success  and  their  complete  development.  Sistei-  nation,  the 
glorious  Russian  i)eople,  hurrah  !  hurrah  1  huri-ah  ! 

Other  speakers  followed.  They  were  Messrs.  Sirotkine, 
Bekhtereff  and  Chargueraud  and  Mrs.  VoisiN.  The  speech 
of  Mrs.  VoisiN,  delivered  with  infinite  grace,  was  addressed  to 
the  Russian  ladies  to  thank  them  for  the  very  cordial  manner 
in  which  they  had  welcomed  the  ladies  come  to  the  Congress. 

At  the  end  of  the  reception  flowers  were  presented  to  all  the 
ladies  and  handsome  albums  of  views  to  all  the  excursionists. 
The  company  finally  broke  up  and  went  back  on  the  steamers, 
which  conveyed  the  members  of  the  Congress  to  the  railway 
station  side,  who  an  hour  later  were  on  their  way  to  Moscow. 

The  programmes  of  the  sojourn  at  Moscow  were  distributed 
among  the  excursionists  already  at  Nijni-Novgorod  by  special 
messengers  sent  by  the  Moscow  Local  Committee. 

Although  the  excursionists  were  spread  all  over  this  immense 
town  full  of  places  of  interest,  they  were  nevertheless  able  to 
gather  all  together  even  on  this  occasion.  The  first  occasion 
they  had  to  do  so  was  during  the  visit  to  the  Kremlin  palace, 
another  at  the  last  common  breakfast  in  the  dining  saloon  of 
the.  <(  Slaviansky  Bazar  »  Hotel  and  finally  m  the  Tretiakoff 
galleries. 

The  municipal  council  of  Moscow  had  the  happy  idea  of 
arranging  a  reception  for  the  Congress  members  in  the  galleries 
of  Russian  national  painting,  in  this  art  temi)le.  The  round 
tal)les  to  which  the  Congress  members  sat  down  after  the  visit 
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to  the  galleries  were  strewn  with  fresh  flowers.  The  first 
speech  was  delivered  by  the  mayor  of  Moscow,  Mr.  Gouciikoff, 
Mr.  DE  TiMONOFF,  General  President  of  the  Congress  replied 
to  him  on  behalf  of  the  members  of  the  Congress  to  the  follow- 
ing effect  :  — 

Ladies  and  Gentlemen, 

It  is  for  the  purpose  of  reiilying  to  the  very  gracious  speech 
of  the  Mayor  of  Moscow  that  1  risf  before  anyl)od.\'  else,  in  thf 
!)elief  that  other  members  of  our  Congress  will  be  ecjually  un- 
al)le  to  keep  silence  at  a  festival  like  the  one  which  gathered  us 
together  to-day  and  wliich  cainiot  but  inspire  lis  Russians  with 
a  feeling  of  pride,  which  you,  our  friends  from  abroad,  will  no 
doubt   forgive  us.     It  was  in  Moscow,  the  centre  of  our  vast 
country,  tliat  the  idea  really  originated  to  gather  you  together 
for  the  last  time  in  these  superb  galleries  filled  with  such  re- 
markable works  of  art  and  to  show  you,  before  the  tinal  nio 
ment  of  separation,   the  grand   route  u])on   whicli   all    nations 
march   together,   and   which    leads   towai'ds   the   beautiful,    to- 
wards  the   ideal.     We   are   all   under  the  charm  of  this   wel- 
come, full  of  mysterious  gentleness  which  will  leave  a  lasting 
trace  in  our  hearts.     We  shall  never  forget  either  the  charming 
grace  of  the  ladies  who  have  received  as  like  good  fairies,  nor 
the  profound  impression  of  the  canvasses  we  have  admired,  noi* 
the  perfume  of  the  flowers  strewn  in  such  profusion  in  our  way. 
nor  the  words  of  the  mayor,  so  full  of  courtesy.     Nor  shall  we 
forget  that  the  picture  gallery,  where  we  are  about  to  take  leave 
from  one  another,  is  a  private  undertaking  brought  into  exis- 
tence by  the  brothers  Tretiakoff  and  we  shall  preserve  a  souvenir 
of  admiration  for  the  liberal  spirit,  so  full  of  loyalty  and  high- 
mindedness  of  these  two  indefatigable  seekers  after  truth  in  art, 
who  fully  understood  it   from   the  very  outset   that  when  one 
creates  a  work  like  that  upon  which  they  were  to  confer  their 
name,  if  it  was  to  be  made  lasting  and  of  some  use,  it  was 
necessary  to  open   the  doors  very  wide  to  all   talents  and  all 
energies. 

But  at  the  same  time  I  wish  we  could  obliterate  from  our  me- 
mory the  painful  impression  caused  by  the  still  visible  tracts  of 
the  awful  floods  of  the  River  Moskva,  a  short  time  ago,  the 
waters  of  which  almost  reached  the  picture  gallery  which  hence- 
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forth  will  be  so  precious  to  us.  And  in  the  presence  of  this 
misfortune  which  has  visited  Moscow  and  may  return  at  any 
moment,  as  the  Navigation  Congress  has  included  in  its  pro- 
gramme the  fight  against  floods,  will  it  not  some  day  embody 
in  its  sudies  the  search  for  remedies  which  are  applicable  to 
the  actual  case  ?  To  this  query  an  aftirmative  answer  must  be 
given.  It  goes  without  saying  that  in  our  future  work  we 
shall  pay  special  attention  to  such  actual  and  uiteresting  pro- 
blems as  are  presented  to  us  by  Moscow  on  account  of  its  floods 
as  well  as  of  its  inland  port  which  has  still  to  be  created,  and 
the  organisation  of  an  exchange  of  goods  between  her  navigable 
ways  and  the  railways  which  converge  here  from  all  parts 
of  Russia. 

It  is  to  this  very  honourable  sentiment,  by  which.  I  feel,  my 
dear  colleagues  of  the  Navigation  Congress  are  animated,  to 
this  broadness  of  their  view  that  I  am  happy  to  be  able  to  pay 
a  respectful  tribute  to-day  on  the  eve  of  our  separation.  May 
they  ever  remain  fathful  to  this  spirit  and  allow  me  in  a  feeling 
of  deep  and  loyal  confraternity  to  drink  on  their  behalf  to  the 
prosperity  of  the  town  of  Moscow  and  to  the  health  of  its 
very  distinguished  mayoi'.  Mr.  Nicolas  Goutchkoff. 

Other  speeches  followed  by  delegates  of  various  countries, 
notably  those  of  Messrs.  Res.\l,  Mulberger  and  Maganzint. 
The  last  speech,  with  which  so  to  speak,  the  Congress  closed, 
was  made  in  German,  amidst  general  applause,  l)y  Professor 
Smrcek,  of  Briinn. 

The  following  is  a  translation  :  — 

Ladies  and  Gentlemen., 

The  unforgetable  and  beautiful  days  of  the  Xlth.  Interna- 
tional Congress  of  Navigation  at  St.  Petersburg  with  its  pro- 
gramme of  serious  studies,  its  numerous  brilliant  and  sympa- 
thetic welcomes  with  which  in  accordance  with  Slavonic  cus- 
tom we  have  been  so  cordially  received,  these  beautiful  days 
are  past  and  the  hour  is  approaching  when  all  its  numerous 
participants  from  all  countries  of  the  globe  will  leave  the  im- 
mense realm  of  the  Emperor,  the  great  and  powerful  Russian 
empire,  to  go  home  to  give  an  account  at  home  of  what  tlie 
Congress  has  given  to  them.     I  do  not  intend  to  dwell  more 
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I)cirticularly  on  this  portion  of  the  work  of  the  Congress,  but 
nevertheless  feel  it  my  duty  to  state  that  the  numerous  publi- 
cations presented  to  us,  as  well  as  the  reports  and  discussions 
at  St.  Petersburg,  represent  valuable  contributions  to,  science 
which  is  making  rapid  strides  towards  progress. 

Allow  me,  ladies  and  gentlemen,  to  allude  briefly  to  the  care- 
fully arranged  and  highly  successful  excursions  to  Kronstadt, 
on  the  Neva  and  to  the  Lake  Ladoga,  to  Narva,  Imatra,  Peter- 
hoff  and  more  especially  that  on  the  largest  river  of  Europe, 
the  powerful  Volga,  to  remind  you  of  the  cordial  receptions  si 
Rybinsk,  Yaroslavl,  Sormovo  and  Nijni-Novgorod,  this  famous 
town  of  Eastern  Europe  with  its  admirable  situation  ;  allow  me 
that  here,  in  the  Bela'ia  Matushka  Moskva^  the  heart  of  Russia, 
1  may  express  the  most  hearty  and  sincere  thanks  on  behalf 
of  myself  and  all  others  who  have  taken  part  in  them,  to  the 
gentleman,  who  for  many  months  has  organised  and  directed 
all  the  preparatory  work,  which  was  indispensal)le  to  ensure 
the  success  of  this  Congress  ;  who  has  done  everything  in  his 
power  to  make  the  stay  in  Russia  as  agreeable  as  i)ossible  for 
the  members  of  the  Congress  ;  who  has  kown  how  to  make 
himself  useful  to  everybody  in  an  amiable,  devoted  and  untiring 
manner.  That,  gentleman,  as  you  all  know  it  well,  is  the  Pre- 
sident of  the  Xlth.  Liternational  Congress  of  Navigation,  the 
great  savant,  the  friend  of  all  us,  His  Excellency  Mr.  de  Timo- 
noff.  I  beg  you  to  drink  with  me  the  health  of  His  Excellency, 
Mr.  de  Timonoff  !     Hurrah,  hurrah,  hurrah  ! 

This  speech,  which  was  delivered  in  a  voice  full  of  sincerely 
and  emoiion,  was  received  with  prolonged  shouts  of  «  Hurrah  ». 

And  now  the  moment  of  separation  had  arrived.  Three 
groui)s  of  members  of  the  Congress  made  further  small  excur- 
sions in  boats  and  carriages  in  the  town  and  environs  of 
Moscow  ;  some  of  them  continued,  next  day,  the  journey  as  far 
as  the  Crimea  and  Odessa  by  the  Black  Sea,  and  the  evening 
express  on  that  same  day  took  others  back  to  Petersburg. 


Excursion  on  the  Marie  navigable  waterway. 

By  the  authority  of  H.  E.  the  Minister  of  Ways  of  Commu- 
nication, the  Director  of  Roads  and  Inland  Navigation  has 
kindly  offered  to  the  members  of  the  Xlth.  Liternational  Con- 
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gress  of  Navigation  a  trip  to  visit  the  navigable  watervi'ay 
joining  Ryljinsk  on  the  Volga  with  the  mouths  of  the  Neva 
at  St.  Petersburg.  The  following  members  joined  :  Mr.  and 
Mrs.  Ockerson  of  St.  Louis  (U.  S.  A.  ,  Professor  Gerard  of  Brus 
sels,  Mr.  Ottmann,  Engineer  of  Duisburg  and  Mr.  Weinberg, 
engineer  of  Cincinnati-St.  Peter.sburg. 

Two  steamers  belonging  to  the  Ministry  of  Ways  of  Com- 
munication, the  Cheksna  under  Capt.  Mankovski  and  the 
Andre  Birilcff.  under  Capt.  Alexandrine,  were  placed  at  the 
disposal  of  the  members  of  the  Congress  and  the  trip  iiegan 
on  the  evening  of  May  25..  the  ])oint  of  departure  being  the 
Liteiny  Bridge  at  St.  Petersburg.  The  next  morning  the  boats 
entered  near  Schliisselburg  the  canals  of  the  Ladoga  to  follow 
one  of  the  longest  navigable  routes  in  the  whole  world. 

At  the  village  of  Nossok  the  excursionists  received  from 
-Mr.  Bouchmakine,  Director  of  Ways  of  Communications  in 
this  district  the  following  telegram  :  «  Detained  by  urgent 
i)usiness,  I  am  deprived  of  the  pleasure  and  honour  to  greet 
my  dear  guests  at  the  boundary  of  the  division  of  Russian  navi- 
gable ways  confided  to  me.  I  shall  meet  you  at  the  village 
of  Vosnessenie  where  the  artificial  portion  of  the  Marie  route 
begins.  In  the  meantime  I  welcome  you  and  wish  you  a  plea- 
sant trij)  on  behalf  of  all  the  officials  of  the  Department.  •> 

At  the  village  of  Vosnessenie  the  excursionists  were  received 
bv  Mr.  Bouchmakine,  the  engineer,  w-ho  kindly  undertook  the 
management  of  the  excursion. 

The  members  of  the  Congress  were  able  to  study  the  canals 
in  their  smallest  technical  and  economical  details  and  for  this 
purpose  plans  and  sections  of  everything  that  could  interest  the 
visitors  were  placed  at  their  disposal.  The  im])ressions  ga- 
thered on  this  interesting  trii).  were  sufficiently  vivid  to  ensure 
lasting  memories,  but  the  excursionists  will  specially  recall 
with  a  feeling  of  gratitude  the  welcome  jirepared  for  them  by 
the  Municipal  Council  of  the  town  of  Tshere])ovetz  with  the 
mayor  of  the  town.  Mr.  A.  S.  Volkoff  at  their  head. 

This  little  town  made  a  most  agreeable  impression  on  the 
members  of  the  Congress,  who  did  not  expect  to  find  so  many 
young  scholars  in  a  town  of  a  few  thousand  inhabitants.  .After 
a  reception  and  Ijancjuet  at  the  townhall.  the  travellers  visited 
the  museum  and  the  technical  school.  These"  two  institutions 
owe  their  origin  to  M.  Milioutine.  a  former  mavor.  whose  name 
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is  connected  with  everything-  that  testifies  the  prosix'i-ity  of  ih'- 
town  of  Tsherepovetz. 

The  trip  took  six  days  and  on  the  31.  May.  towards  10  o'ctock 
in  the  morning,  Rybinsk  was  reached.  The  port  of  Rybinsk 
produced  a  deep  impression  on  the  foreign  members  of  the 
Congress  who  l)egan  to  count  the  endless  fde  of  l)arges  and 
boats  all  sizes  and  descriptions.  The  presence  of  a  great  num- 
ber of  labourers  showed  that  a  considerable  portion  of  the  work 
of  transhipment  is  done  by  hand,  which  accounts  for  the  ani- 
mated and  noisy  bustle  in  the  i)ort  of  Ry])insk.  The  members 
of  the  Congress  were  able  to  observe  here  the  different  types 
of  Russian  labourers.     ■ 

The  steamer  Cheksna  was  kindly  ])laced  at  the  disposal  of  the 
travellers  to  convey  them  as  far  as  Yaroslavl  where  they  arrived 
on  31.  May  at  8  o'clock  in  the  evening. 


APPENDIX 
EXHIBITION 

OK     THK 

Xllh.  INTERNATIONAL  NAVIGATION  CONGRESS 


Additional  List  of  Exhibits. 

«  Kavkas  and  Mcrruri/  »  Nxirif/di/o/i  Co.  :  — 

Models  and  i)hoto8-rcii)hs  of  the  Company^s  boats. 
Russian  Navigation  and  Coninicnial  Co.  :  — 

Several  models  of  boats. 
A'.  Pouzyrevski,  Engineer  :  — 

Plans  of  the  northern  River  Donetz. 
\ohel  Bros.  Co.  :  — 

Model   of   a  new  type   of   boat   for  carrying  naphtha. 
Russian  Society  /or  the  Protection  of  Public  Health  :  — 

Various  pu])licatioRS. 
Van  der  Yliel  Workshops  :  — 

Motor,  sailing  and  rowing  boats. 

Ri(iza)i  and  Uralsk  Raihray  Co.  :  — 

Description,  designs  and  plans  of  landing  stages  constructed 
by  the  Company  on  the  Volga. 

Department  for  Pilotayr  and  J/iyhthouses  of  Finland  :  — 

Seven  models  of  icebreakers  and  pilot  boats.  Twentyfive 
models  of  pilot  cLdters.  Model  of  a  lighthouse.  Ten 
models  of  various  appliances  for  taking  soundings.  Six 
lighthouse  lanterns.  A  buoy.  Forty  plans,  photograpns 
and  charts.     A  chart  in  relief. 
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1  .   Matloiisserilch.  rnyinccr  :  — 

Album  of  designs  in  conneclioii  with  iruiihitinn  works  of 
the  \'olga  with  explanatory  text.  Album  of  photographs 
and  Report  on  the  works  for  constructing  a  harbour 
at  Kinechma,  Province  of  Kostroma. 

Rnss/(//i  Volunh'i'r  Fleet  :  — 

Two  models  of  boats. 
L.  L.  ZolotI  :  — 

Models  of  chains  and  anchors. 
«  Riis<;I>(j-V(jsl()ls}iii()-.\si(il>;h()i'-P(() ohhodoslvo  ■>  S/n////in(/  Co:  — 

Charts,  plans  and  high-reliefs  of  boats. 

Mnii.s////  oj   }]'(iijs  of  Co}/iNiUfii( aflu/i.         District  oj  St. -Peters- 
burg : 

Designs,  plans  and  models  of  lighthouses. 

PoiiliJofI   works  :  — 

Designs,  photographs,  plans  of  boats,  dredgers  and  cranes 
constructed  by  the  Poutiloff  Works. 

Mourfua/i  Ejjjedilion  :  — 

Chart  of  the  region  of  the  work  of  the  expedition.  Charts, 
diagrams,   pictures.     Models  of  boats. 

Societ//  for  Saving  Sfiipicrecfied  Persons  : — 

I'ortrait  of  the  august  Protectress  of  the  Sociriy.  Map  of 
Russia  showing  life-boat  stations.  Models  of  boats, 
buoys,  life-saving  appliances.  Maps,  photographs,  pu- 
blications of  the  Society. 

7.   //.  -Ki,l)f,;'  :  — 

A  tent  with  motor  boat.  Petrol  motor,  benzine  motor, 
boats,  sail.^.   flags,  life-saving  appliances. 

KoJonii'usfxi  Worf{s  :  ■ — 

Models  of  boats  and  tugs  with  Diesel  engines.  High-reliefs 
of  tugs  and  schooners,  of  passenger  boats.  Designs  of 
boats   and    dredgers. 


—  507  — 

1).   S.   Sirofkiuf  :  — 

Models  of  lai'ges,   photogrtiphs. 

v.  K.  Pidtiiilshtj.  Emjinerr  :  — 

Models  and  design's  of  works  in  concrete  and  reinfo!-ci?(l 
conci'ete  in  the  harbour  of  Touapse. 

Mdison  H.   Trcck  :  — 

Apparatus  for  lighting-  lighthouses  and  buoys  by  «  Ace- 
tone »  gas. 

IJv-Esllandischfs:  Bureau  /ur  Ln/ulrskul(ur  :  — 

Graphic   representation  of  ii-rigation   and    drainage   works. 

C  our  ill  Asia  lie  Railwuij  :  — 

Plans,  designs  and  i)irtures  of  irrigation  and  drainage 
works  in  Central  Asia  and  of  the  regulation  works  of  the 
River  Aniu-Daria. 

Ilo/ffrski.    cnt/'niefr . 

Institute  (jI  Watis  0/  ('uin.niuiiieatiun. 

Franeo-llussiaii  Works. 
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Iiui'odiiction ,     .     •     .     .  7 

( ;i-:n i:k .\l  information 

Commitiees 15 

Kf^oulations  for  ihe  Meeiings (59 

I'roii'i'ainnie  of  works  and  names  of  iTporters 7H 

I'frmaneni   nieniliprs  of  ilie  Associaiion  who  joinod  ilieSi.  Petersliurf^-  . 

Congress HO 

Temiiorary  members  of  ihe  Si.  Petprsliuro-  Conn-i-ess '.•(! 

Km|iloymeni  of  ihelime 117 

.MINI  IKS  OF  I'KOCEEDINCS 

General  inangnral  meeting 1">1 

Skctiox  1  :  — 

Bureau  of  iheSeL-lion 18") 

Fii'sl   meeting l^B 

Second  meeting l-'S 

Third  meeting —•5 

Foui'th  meeting ...  -CO 

Filth  meeting -6U 

Sixth  meeting •  -'- 

Seventh  meeting -8^^ 

SEC'TtON   II  :   — 

Bureau  of  the  section 287 

First  meeting --^0 

Second   meeting ^'~ 

Third  meeting •'""* 

Fourth  meeting '-' 

Fifth  meeting •'•" 

tJeneral  concluding  meeiing '•'•' 

Kp|iori   of  Ic.Muies  and   coinmunicaiions '''>'•' 

("ongress  Exliihiiiou •"'^* 

Excursions  and  Hece|iiiuiis.          H' 

Aitpendix ''^^'' 


W^-iW^-i  ^j^S7*^-i  ^^iS7ir^-i  kzrfo-i  VTzMS-. 


:^-^^^Tf^^-^,i^^r$',^^  ^■ 
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